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SUBSTrrUTED OXAZOLES AND TOIAZOLES DERIVATIVES AS hPPAR GAMMA AND hPPAR ALPHA ACTIVATORS 



The present invention relates to certain novel compounds, to 
processes for their preparation, to phamiaceutical compositions containing 
them and to their use in medicine. IWore particularly, it relates to compounds 
which exhibit activation, including dual agonist activity, to peroxisome 
proliferator-activated receptors gamma (PPARy) and alpha (PPARa) thereby 
enabling them to modulate the blood glucose and lipid levels In mammals. 

Treatment of type 2 diabetes mellltus usually begins with a combination 
of diet and exercise, with progression to oral hypoglycaemics (e.g. 
sulfonylureas) and in more severe cases/insulin. In the last decade a class of 
compounds known as thiazolidinedlones (e.g. U.S. Pat Nos. 5,089,514, 
4.342.771, 4.367.234. 4.340.605. 5.306.726) have emerged as eflFective 

antidiabetic.agents that enhance the insulin sensitivity of target tissues 
(skeletal muscle, liver, adipose) in animal models of type 2 diabetes mellitus 

and also reduce lipid and insulin levels in tiiese animal models. 

ft has been reported thatthiazolidinediones are potent and selective 
activators of PPAI^ and bind direcUy to tiie PPARy receptor (J. M. Lehmann 
et al., J. BIoL Chem. 12953-12956, 270 (1995)), providing evidence tiiat 
PPARy is a possible taiget for the tiierapeutic actions of the 
thiazolidinediones. 

PCT patent publication WO 97/31907 discloses certain novel 
compounds tfiat bind to and activate PPARy. These compounds are 
indicated to be useful for tiie treatment of type 2 diabetes mellitus and oflier 
diseases. 

Activators of tiie nuclear receptor PPARy, for example ti-oglitazone, 
have been shown in the clinic to enhance insulin-action, reduce serum 
glucose and have small but significant effects on reducing serum tiiglyceride 
levels in patients with Type 2 diabetes. See, for example, D. E. Kelly et al.. 
Curr. Opin. Endocrinol. Diabetes. 90-96, 5 (2). (1998); M. D. Johnson etal., 
Ann. Pharmacother.. 337-348. 32 (3). (1 997); and M. Leutenegger et al., 
Curr. Then Res., 403-416, 58 (7). (1997). 
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The mechanism for this triglyceride lowering effect appears to be 
predominantly Increased clearance of very low density lipoproteins (VLDL) 
through Induction of llporotein lipase (LPL) gene expression. See, for 
example, B. Staels et al., Arteriosder. Thromb., Vase. Biol. 1756-1764, 17 
(9). (1997). 

Fibrates are a class of drugs which may lower serum triglycerides 20- 
60%. lower LDLc 10-15%. shift the LDL particle size from the more 
atherogenic small dense to normal dense LDL, and increase HDLc 10-15%. 
Experimental evidence Indicates that the effects of fibrates on serum lipids are 
mediated through activation of PPARa. See, for example, B. Staels et al.. 
Curr. Pharm. Des.. 1-14, 3 (1). (1997). Activation of PPARa results In 
transcription of enzymes that Increase fatty add catafaolism and decrease de- 
novo fatty acid synthesis In the liver resulting In decreased triglyceride 
synthesis and VLDL production/secretion. In addition, PPARa activation 
decreases production of apoC-lll. Reduction in.apoC-III, an Inhibitor of LPL 
activity. Increases clearance of VLDL See, for example, J. Auwerx et al.. 
Athemsderosis. (Shannon, Irel.), S29-S37. 124 (SuppI), (1996). 

in addition, a dual agonist of PPARa and PPARy could be effective in 
reducing the dyslipidemla and hyperinsulinemia associated with impaired 
glucose tolerance (IGT) or metabolic syndrome and could be effective In 
patients with mixed hyperiipidemia. See, for example, U.S. Pat Nos. 
5.478.852. 

PCX patent publication WO 98/05331 (Patemiti et al.) relates to 
metiiods for treating diabetes and cardiovascular disease using a PPARy 
agonist In combination with a PPARa agonist, or a compound tfiat activates 
both PPARy and PPARa. 

Brief description 

Briefly, in one aspect, the present invention provides compounds of 
fonnula (I), and tautomeric forms, phamiaceutically acceptable salts and 
solvates thereof. 
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(I) 



wherein; 

is hydrogen or Ci^alkyl; 
R2 Is hydrogen, or Ci^alkyl optionally substituted by one or more halogens; 

is Ci^alkyl. Co-Tcycloalkyl or cydoalkenyl. -OCi^Ikyl, -NR'R' (where each 
R' Is Independently hydrogen or Ci^alkyl), a 5 or 6 membered heterocyclic 
group containing at least one oxygen, nitrogen, or sulfur ring atom (opfionally 
substituted by one or more halogen, Ci^kyl optionally substituted by one or 
more halogens, -OC«aIkyl optionally substituted by one or more halogens, - 
CN, or -NO2), or phenyl (optionally substituted by one or more halogen, Ci. 
ealkyi optionally substituted by one or more halogens, -OCi^lkyl optionally 
substituted by one or more halogens, -CN. or -NO2); 
R Is a 5 or 6 membered heterocyclic group containing at least one oxygen, 
nitrogen, or sulfur ring atom (optionally substituted by one or more halogen, 
Ci.aalkyl optionally substituted by one or more halogens, -OCi^alkyl optionally 
substituted by one or more halogens, -CN, or-N02), or phenyl (optionally 
substituted by one or more halogen, Ci^alkyl optionally substituted by one or 
more halogens, -OC«alkyl optionally substituted by one or more halogens, - 
NR'R' (as defined above), -CN, or-N02); 

R^ Is hydrogen, halogen, or Ci^alkyl optionally substitijted by one or more 
halogens; 

R° is hydrogen or Ci^alkyl; 
XlsOorS:and 
nisi, 2, or 3. 
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Preferably, the conipounds of this invention activate both the hPPARy 
and hPPARa receptors. 

In another aspect, the present Invention provides phannaceutical 
compositions comprising a compound of the Invention. As used herein, "a 
compound of the Invention" means a compound of fomiula (I) or a tautomeric 
forni, pharmaceutically acceptable salt, or solvates thereof. 

The Invention further provides a compound of the invention for use in 
therapy, and In particular, In human medicine. 

In another aspect, the present invention provides a method for 
treatment or prevention of a hPPARy and/or hPPARa mediated disease, risk 
factor, or condition, comprising administration of a therapeutically effective 
amountof a compound of this Invention. 

According to another aspect, the present Invention provides the use of 
a compound of the Invention for the manufacture of a medicament for the 
treatment or prevention of a hPPARy and/pr hPPARa mediated disease. 

hPPARy and/or hPPARa mediated diseases, risk factors, or conditions 
include hyperglycemia, dysllpidemla, type II diabetes mellitus including 
associated diabetic dysllpidemla, type I diabetes, hypertriglyceridemia, 
syndrome X, Insulin resistance, heart failure, hyperilpldemla, 
hypercholesteremia, hypertension, cardravascular disease, including 
atherosclerosis, regulation of appetite and food intake in subjects suffering 
fiiom disorders such as obesity, anorexia bulimia, and anorexia nervosa. In 
particular, the compounds of the present Invention are useful In the treatment 
or prevention of hyperglycaemla, dysllpidemla, and type II diabetes mellitus 
Including associated diabetic dysjipidemla. 

Detailed Description 

Preferably, R^ is hydrogen or methyl. Most preferably, R^ Is hydrogen. 

Preferably, R^ is Ci^alkyl optionally substituted by one or more 
halogens. Preferably, said halogen is fluorine. Most preferably, R^ Is straight- 
chain. 

Preferably, R^ is pyridine, pyrazine, thiophene, furan, thiazole, or 
phenyl (any of which may be optionally substituted by one or more halogen, 
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Ci^alkyl optionally substituted by one or more halogens. -OCi^ail<yl opUonally 
substituted by one or more halogens. -CN. or -NO2), or C4.7cycloalkyl. Most 
preferably. is phenyl (optionally substituted by one or more halogen. Ci. 
ealkyi optionally substituted by one or more halogens. -OCi^alkyl optionally 
5 substituted by one or more halogens, -CN, or -NO2). 

Preferably is phenyl (optionally substituted by one or more halogen. 
Ci^alkyl optionally substituted by one or more halogens, or -OCi^alkyl 
optionally substituted by one or more halogens). Preferably, said halogen is 
fluorine. Most preferably R'* is phenyl either unsubstituted or substituted with 
) 1.2, or 3 fluorine atoms. 

Preferably, R^ is hydrogen, halogen, or Ci^alkyl optionally substituted 
by one or more halogens. Most preferably R^ is hydrogen. 

Preferably R® is methyl or ethyl. 

Preferably n is 2. 

Preferably, the carbon atom bonded to COaR^ Is in the S 
configuration. In other words, preferably, the absolute configuration around 
that carbon is: 

H IjJH 

Suitable compounds of the present invention Include: 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-phenyl-1-propenyQamino}-3-{4-I2-<5-methyl-2- 

phenyl-1 ,3-oxa2oi-4-yl)ethoxy]phenyl}propanoic acid 

(2S)-3-(4-{2-[2-(4-fluorophenyl)-5-methyl-1.3-oxazol-4-yQethoxy}phenyl>-2- 

({(Z)-1-methyl-3-oxo-3-f4-(trifluoromethyl)phenya-1-propenyl}amino)propanoic 
add 

(2S)-3-(4-{2-{2-(4-isopropoxyphenyl)-5-methyl-1,3-oxa2ol-4-yl]ethoxy}phenyl)- 
2-({(Z)-1-methyI-3-oxo-3-(4-(trifluoromethyl)phenyO-1- 
propenyl}amino)propanoic add 

(2S)-3-(4-{2-12-(4-methoxyphenyl)-5-methyl-1,3-oxazol-4-yQethoxy}phenyi)-2- 

({(Z)-lHTiethyl-3-oxo-3-[4-(trifluoromethyl)phenyri-1-propenyl}amino)propanoic 
acid 
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(2S)-2-{[(Z)-1-ethyl-3-oxo-3-phenyl-1-propenyl]amino}-3-[4-(2-{5-methyI-2-[4- 
(trifluoromethyl)phenyl]-1.3-oxazol-4-yI}ethoxy)phenyl]propanoic acid 
(2S)-2-{[(Z)-1 -ethyl-3-(4-fluorophenyI)-3-oxo-1 -propenyl]amino}-3-(4-{2-{2-(4- 
methoxyphenyi)-5-methyl-1 ,3-oxa2ol-4-ylJethoxy}phenyl)propanolc acid 
(2S)-2K[(Z)-1-methyl-3-oxo-3-phenyl-1-propenyQamlno}-3-[4-(2-^5-methyl-2- 
[4-(trifluoromethyl)phenyll-1,3-oxazol-4-yI}ethoxy)phenyapropanoicacld 
(2S)-2-{[(Z)-1-ethyl-3-oxo-3-phenyl-1-propenyllamlno}-3-(4-{2-[2-(4- 
fluorophenyf)-5-methyI-1 ,3-oxa2ol-4-yQethoxy}phenyl)propanoic acid 
(2S)-2-{[(Z)-1 -ethyl-3-(4-fluoraphenyl)-3-oxo-1 -propenyl]amlno}-3-(4-{2-[2-(4- 
fluorophenyI)-5-methyl-1,3-oxazol-4-yOethoxy}phenyl)propanoIc acid 
(2S)-2-({(Z)-1-methyl-3K)xo-3-[4-(trif!uoromethyl)phenyO-1-propenyl}amm 
{4-[2-(5-methyl-2-phenyl-1,3-thlazol-4-yl)ethoxylphenyl}propanoicacld 
(2S>2K[(Z)-3-(4-fluoraphenyl)-1-methyl-3-oxo-1-propenyriamino}-3-{4-[2-(5- 
methyI-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}pr6panoic acid 
(2S>-2-{[(Z)-1-me%[-3-oxo-3-(2,3,4-trifluorophenyl)-1-propenyaamlno}-3-{4- 
[2-{5-methyl-2-phenyf-1,3-oxazoi-4-yl)ethoxy]phenyl}propanoicacid 
(2S)-2-{[(Z)-1 -methyl-3-(4-nitrophenyI)-3-oxo-1-propenyaamino}-3-{4-I2K5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanolc acid 
(2S)-2-<{(Z)-1-methyi-3HJXo-3-[4-(trifluoromethyI)phenyQ-1-propenyl}amlno^^ 
{4-l2-(5-methyl-2-phenyl-1 .3-oxa2ol-4-yl)ethoxy]phenyl}propanolc acid 
(2S)-2K[(Z^1-ethyl-3-(4-fluorophenyl)-3K>xo-1-prDpenyqamlno}-3-(4-p^ 
isopropoxyphenyi>-5-methyM .3-Qxazol-4-yQethoxy}phenyl)propanolc acid 
(2S)-2-{[(Z)-1-methyI'^-oxo-3-{2.4.5-trifluorophenyI)-1i)ropenyllamino}-3-{4- 
[2-(5-fnethyl-2-ptienyi-1 ,3-oxazol-4-yl)etfio}^]pheny!}propanoic add 
(2S)-2-^(Z)-1-ethyl-^xo-3iJhenyl-1-propenyl]amino}-3-(4-{2-{2-{4- 
isopropoxyphenyl)-5-methyl-1 ,3-oxazol-4-yaethoxy}phenyi)propanoic acid 
(2S)-2-<{(Z)-1-ethyI-3<>xo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amino)-3- 
{4-[2-(5-metliyI-2-phenyl-1 ,3-oxa20l-4-yl)ethoxy]pheny!}propanoic acid 
(2S^2-{[(Z)-1-metliyl-3-(4-methy!phenyl)-3-oxo-1-propenyl]amino}-3-{4-[2-(5- 
methyl-2-plienyl-1 ,3-oxazoI-4-yl)ethoxy]plienyl}propanoic acid 
(2S)-2-([(Z)-1-ethyl-3-oxo-3-phenyl-1-propenyI]amino}-3-{4-[2-{5-metliyl-2- 
plienyl-1 ,3-oxa2ol-4-yl)ethoxy]phenyl}propanoic acid 



wo 00/08002 



7 



PCT/EP99/05666 



(2S)-3-(4-{2-[2-(4-fluorophenyl)-5-methyl-1.3-thiazol-4-yl]ethoxy}phenyl)-2- 
{[(2)-3-oxo-3-phenyl-1 -(trifluoromethyl)-1 -propenyl]amino}propanoic acid 

(2S)-2-{{(Z).1-ethyl-3-oxo-3-[4-(trifluoromethyl)phenyI]-1-propenyl}amfno)-3- 

(4-{2-[2-(4-fluorophenyl)-5-methyH,3.thia2Dl-4-ylJethoxy}phenyl)propanoic 
acid 

(2S)-2-{[(2)-1-butyi-3-oxo-3^henyl-1-propenyOamino)s3-{4-I2-(5-metliyl-2- 
phenyl-1 ,3H3xazoI-4-yl)ethoxy]phenyl}propanoic add 

(2S)-2-{[(Z)-3-(4-chforophenyl)-1-methyl-3-oxo-1-propenyOamino}-3-{4-[2-(5- 
methyI-2-plienyl-1 .3-oxazol-4-yl)ethoxy]plienyl}prapanoic acid 

(2S)-2-{I(Z)-1-methyl-3-(3-nitropheny!)-3-oxo-1.propenyl]amino}-3-{4-[2-(5- 
methyl-2-phenyl-1.3-oxazol-4-yI)ethoxy]phenyl}propanoic acid 

(2S^2-({(Z)-3-[2-fIuoro-3-(trifluoromethyl)plieny!]-1-methyl-3-oxo-1- 
propenyl}amino)-3-{4-[2-(5wnethyl-2-phenyl-1,3-oxa20l-4- 
yl)ethoxy]phenyl}propanoic acid 

(2S^2-{[(Z)-3-(4-isopropoxyphenyf)-1-methyl-3K)xo-1-propenyqamino)-3-{4-I2- 
(5-methyI-2-phenyI-1,3-oxa2oI-4-yI)ethoxy]phenyl}propahoicacid 
(2S)-24[(Z)-3-(2-^hIorophenyl)-1-methyI-^xo-1-propenyQamino}-3-{4-{2-{5- 
methyI-2-phenyI-1 .3-oxazoI-4-yl)ethoxy]phenyl}propanolc add 
(2S)-2-{[(Z)-3-(2-furyl>1-me%l-3<)xo-1-propenyilantino}^-{4-I2^ 
phenyI-1 ,3-oxazol-4-yI)ethoxy]pheny|}propanoic add 
(2S)-2-{[(2>-1-methyl-3K)xo-3-{2i)yra2inyi[)-1i3ropenyQamino}-3^^^^^ 
methyl-2-phenyH,3-oxazol-4-yl)ethoxy]phenyI}propanoicadd 
(2S)-2-^(Z)-3-(2,4-dffluorophenylH-methyl-3-oxo-1-propenyQanu'no)-3-^^ 
(6-fnethyl-2-phenyf-1 ,3-oxazoI-4-yl)ethoxy]phenyl}propanolc add 
(2S)-2-{[(2)-lHmethyI-3-oxo-3-(1.3^lazol-2-yl^1-propenyl]amino}-3-{4-[2^ 
methy^2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyi}propanolc add 
(2S>24[(Z^lHrne%I-^xo-3-(3-thlenyl)-1-propenyOamino}-3-{4-[2-(5-methyl- 
2-phenyH ,3-oxazol-4-yl)ethoxylphenyl}propanoic add 
(2S)-2-^(Z)-1-methyl-3-oxo-3-{2-pyridinyl).1-propenyl]aiTiino}-3-{4-(2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-y!)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-1 -ethyl-3-(4-fluorophenyl)-3-oxo-1 -propenyqamino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyi}propanoic acid 



wo 00/08002 



8 



PCT/EP99/0S666 



(2S)-2-{[(Z)-1-methyl-3-oxo^3-phenyl-1-propenyl]amino}-3-{4-[2-(5-methyI-2- 
phenyl-1 .3-thiazol-4-yI)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-3-(2-fIuorophenyl)-1-methyl-3-oxo-1-propenyl]amino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-3-(2,3-difluorophenyl)-1-methyl-3-oxo-1-propenyl]amino}-3-{4-p^ 
(5-methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-3-{2-hydroxyphenyl)-1 -methyl-3-oxo-1 -propenyaamino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic add 
(2S)-3-{4-[2-(5-me%l-2-phenyl-1.3-oxa2X)l-4-yl)ethoxy]phenyO-2-^(Z)-^^ 
3-phenyl-1 -propyl-1 i3iiopenyl]amino}propanolc acid 
(2S)-2-{[(Z)-3-(4-methoxyphenyl)-1 -methyI-3-oxo-1 -prapenyl]amino}-3-{4-[2- 
(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]phenyl}propanoicacid 
(2S)-3-(4-{2-[2-(4-methoxyphenyl)-5-methyl-1,3-oxazol-4-yl]ethoxy}phenyl)-2- 
{[(Z)-1-methyl-3-oxo-3-phenyl-1 -propenyOamino}propanoic add 
(2S)-2-{[(Z)-3-cydohexyM -methyl-3-oxo-1 -propenyOamlno}-3-{4-[2-<5-methyl- 
2-phenyH ,3-oxazol-4-yl)ethoxy]phenyl}propanoic add 
(2S)-3K4-^2-[2-(4-isopropoxyphenyl)-5-methyI-1,3-oxazol-4-yllethoxy}phenyl)- 

2- {[(Z)-1 -methy!-3-oxo-3-phenyl-1 -propenyl]amlno}propanoic add 
(2S)-2-{[(Z)-1 -heptyl-3-oxo-3-phenyl-1 -propenylJamIno}-3-{4-[2-(5-methyl-2- 
phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic add 
(2S)-2-^(Z)-1-me%l-^3-methylphenyl>^xo-1ijropenyQamlno}-344-p 
methyl-2-phenyl-1 ,3-oxazol-4-yl}ethoxy]phenyi}propanoic add 
(2S)-2K[(Z)-1-ethyf-3K)xo-3-phenyl-1-prDpenyqamlno}-3-(4-{2-|2-(4- 
methaxyphenyt)-5-methyi-1 ,3-oxazoi-4-yl]etho;^}phenyi)propanoiG add 
(2S)-3-{4-p-(5-methyl-2-phenyl-1,3H)xazol-4-yl)ethoxy]phenylh2-{[(Z^ 
3^jhenyH-(trffluoromethyl)-1-propenyl]amino}propanolc add 
(2S)-3-{4-I2■<5-methyl-2-phenyM,3-thiazDl-4-yl)ethoxy]phenyl^2-{[(Z)-3K)^ 

3- phenyl-1-{trifIuoromethyl)-1-propenyI]amlno}propanoic add 
(2S)-2-<{(Z)-1-^thyl-3-oxo-3-[4-{trifluoromethyl)phenyl]-1-propenyi}amino)-3- 
(4-{2-[2-(4-fluorophenyl)-5-methyH,3-oxazol-4-yl]ethoxy}phenyl)propanoic 
add 
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(2S)-2-({(Z)-1-ethyl-3-oixo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amlno)-3- 
(4-{2-[2-(4-isopropoxyphenyl)-5-methyl-1,3-oxazol-4- 
yl]ethoxy}phenyl)propanolc acid 

(2S)-2-({(Z)-1-ethyWK3xo-3-{4-(trifluoromethyl)phenyO-1-propenyl}amino)-3- 

(4-{2-[2-(4-methoxyphenyl)-5-methyl-1,3K)xazoI-4.yqethoxy}phenyl)propanolc 
acid 

(2S)-3-(4-{2-[2-(4-fluorophenyl)-5-methyl-1.3-oxazol-4-yl]ethoxy}phenyl)-2- 
{[(Z)-3-oxo-3i3henyl-1-(trifluorornetiiyl)-1-propenyl]amino}propanoicacid 
(2S)-2-{[(Z)-1wne%l-^xo-3-phenyl-i-propenyi]amino}-3-{4-[(5-metliyi-2- 
phenyl-1 ,3-oxa2ol-4-yl)methoxy]piienyl}propanoic acid 

(2S)-3-{4-[2-(5-ettiyl-2-phenyl-1,3-oxazol-4-yl)ethoxyJphenyl}-2-{[(Z)-1-methyl- 
3-oxo-3-phienyl-1-propenyl]amino}propanoic add 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-phenyl-1-propenyl]amino}-3-{4-I2-{2-phenyl-5- 

propyi-1 ,3-oxazol-4-yl)ethoxy]phenyi}propanoic acid 

(2S)-2-^((Z)-1-methyl-3K)xo-3-phenyl-1-propenyqamino}-3-{4-[3-{5-methyl-2- 

phenyl-1 ,3-oxazol-4-yI)propoxylphenyl}propanoic acid 

(2S)-3-{4-[2-(5-ethyi-2-plienyl-1.3K)xazol-4-yl)ethoxy]pIienyl>2-^(Z)-3-oxo^ 

phenyl-1-(trifluoromethyl)-1 -propenyQamino}propanoic add 

(2S)-3-[4-[3-(5-metliyl-2-phenyl-1 ,3-oxa2ol-4-yl)propoxyIphenyI}-2-{[(Z)-3-oxo- 

3-piieny[-1 -{trif!uoromethyl)-1 -propenylIafnlno}propanoic add 

(2S)-3-{4H2-<5-e%l-2i)henyl-1,3-thiazol-4-yl)ethoxy]phenyO-2-fl(Z)^ 

phenyl-1-(trifluoromethyl)-1-propenyQamlno}propanoicadd 

(2S)-3-(4-{2-[5-ethyl-2-^4-fluGrophenyl)-1,3-oxazol-4-yQethoxy)phe^ 

3K>xo-3-phenyl-1-(trifluoromethyl>-1-propenyr|arninb}propanolcadd 

(2S)-3-(4-{3H:5-ethyl-2-(4-fluorophenyl)-1,3K)xa2ol-4-yI]propoxy}phenyl)-2- 

{[(^-3K>xo-3-phenyl-1-<triflucromethyl)-1-propenyl]amino}propanoicacid 

(2S)-3-(4-{2•^5-ethyl-2-(4-fIuorophenyl)-1,3-thiazol-4-y|]ethoxy}phenyl^2-{[(Z)- 

3-oxo-3-phenyl-1 -(trifluoromethyl)-1 -propenyl]amino}propanoic add 

(2S)-3-(4-{3.[5-ethyI-2-(4-fluorophenyl)-1,3-oxa2ol-4-yl]propoxy}phenyi)-2- 

({(Z)-1-etliyI-^K)xo-3-[4-(trifIuorornetliyl)phenyl]-1-propenyI}amino)propanoic 
add 

(2S)-2-({(Z)-1 -etfiyI-3-oxo-3-[4-(trifIuoromethyI)phenyl]-1 -propenyl}amino)-3- 
{4-[3-(5-ethyl-2-phenyl-1 ,3-oxazol-4-yl)propoxy]phenyl}propanoic acid 
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(2S)-3-(4-{3-[5-ethyI-2-(4-fluorophenyl)-1 ,3-oxazol-4-yl]propoxy}phenyl).2- 

({(Z)-1-methyl-3-oxo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amino)propanoic 
acid 

(2S)-3-{4-[3-{5-ethyl-2-phenyl-1,3-oxazoI-4-yl)propoxylphenyl}-2-{{(Z)-1- 
methyl-3-oxo-3-[4-{trifIuoromethy()phenyl]-1-propenyl}amino)propanoic add 
(2S)-3-{4-[3-(5-ethyl-2-phenyl-1.3-oxazol-4-yl)propoxy]phenyl}-2-{[(Z)-3-oxo-3- 
phenyl-1-(tiifluoromethyl)-1-propenyl]amlno}propanolc acid 

(2S)-3-{4-[(5-ethyl-2i3henyl-1,3-thlazol-4-yl)methoxylphenyl}-2-{I(Z)-3-oxo-3- 
phenyl-1-{tiifluoramethyl)-1-propenyl]amlno}propanolc add 
(2S)-3-{4-[(5-ethyl-2-phenyl-1 .3-thiazol-4-yl)metho30^Jphenyl}-2-({(Z)-1 -methyl- 
3^Jxp-3^4-(trrfluoromethyl)phenyl]-1-propenyl}amino)propanolcadd 
(2S)-3-{4-{(5-ethyl-2-phenyH .3-oxazol-4-yl)methoxy]phenyl}-2-{[(Z)-3-oxo-3- 
phenyI-1 -(trifluoromethyl>-1 -propenyOamino}propanoic add 
(2S)-3-(4-{[5-ethyI-2-(4-fIuorophenyi)-1,3-oxazol-4-yl]methoxy}phenyl)-2-{[(Z)- 
3-oxo-3-phenyl-1-(trifluoromethyl)-1-propenyqamlno}propanoicadd 
(2S)-2-({(Z)-1-ethyI-3-oxo-3-[4-(trifIuorDmethyl)phenyl]-1iJropenyl}amino)-3- 
{4-[(5-ethyl-2-phenyI-1,3-oxazol-4-yl)methoxy]phenyl}propanoicadd 
(2S)-3-(4-{[5-ethyI-2-(4-fluoraphenyl>.1,3-oxazol-4-yamethoxy}phenyl)-2-({(Z)- 
1 -ethyl-3-oxo-3-[4-(trifIuoromethyI)phenyQ-1-propenyl}amlno)propanolc add 
(2S)-3-{4-[(5-ethyl-2-phenyl-1.3MDxazoI-4-yl)methoxy]phenyl^2-({(Z)-1-methyI- 
3-oxo-^-[4-(tiifluorornethyl)phenyl]-1-propenyl}amlno)propanolcadd 
(2S)-3-(4-{[5-ethyl-2-(4-fluorophenyl)-1 ,3-oxa2ol-4-yOmethoxy}phenyl)-2-({(Z)- 
1-memyl-^xo-3-[4-(trifluoromethyI)phenyll-1i3ropenyl}amlno)propanolc add 
(2S>2-<{(Z)-1-ethyl-3-oxo-34:4KtrifluoiTomethyl)phenyO-1-propenyQ 
{4-[(5-ethyl-2-phenyl-1 .3-thia2ol-4-yl)methoxy]phenyl}propanolc add 
(2S)-3-<4K2-[5-ethyf-2-<4^uorophenyl)-1,3-oxazoM-yOethoxy}phenyl)-2-<{(Z)- 
1-ethyI-3-oxo-3-J4-(trifIuoromethyl)phenyll-1i3ropenyl}amlno)propanolcadd 
(2S)-3-(4-{2-[5-ethyl-2-(4.fluorophenyl)-1 .3-thlazol-4-yl]ethoxy}phenyl)-2-({(Z)- 
1-ethyl-3-oxo-3-(4-(trifluoromethyl)phenyq-1-propenyi}amino)propanolcadd 
(2S)-2-<{(Z)-1-ethyl-3-oxo-344-(trlfluoromethyl)phenyl]-1-propenyl}amino)-3- 
{4-(2-(5-ethyl-2-phenyH ,3-thiazoI-4-yl)ethoxy]phenyl}propanolc add, 
and pharmaceutically acceptable salts and solvates thereof. 
Preferred compounds of the invention Indude 
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(2S)-2-{[(Z)-1-methyl-3-qxo-3-phenyl-1-propenyl]amino}-3-{4-[2-(5-methyl-2- 
phenyl-1 .3-oxazo)-4-yl)ethoxy]phenyi}propanoic acid 

(2S)-2-{[(Z)-1-ethyf-3-oxo-3-phenyl-1-propenyl]amino}-3-[4-(2-{5-methyl-2-{4- 
(trifluoromethyl)phenyl]-1 .3-oxa2oM-yl}ethoxy)phenyl]propanoic acid 

5 (2S)-2-{[(Z)-1-methyl-3-oxo-3-(2,3.4-trifluoraphenyl)-1.propenylIarnino}-3-{4. 
[2-(5-methyI-2-phenyl-1 ,3-oxa2ol-4-yl)ethoxy]phenyl}propanolc acid 
(2S)-2-{[(Z)-1-methyI-3-(4-nltrophenyl)-3-oxo-1 -propenyaamino}-3-{4-[2-{5- 
methyl-2-phenyl-1 .3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 

(2S>2-K{(Z)-1-methyl-3-oxo-3-[4-(trfflu6romethyl)phenyl]-1-propenyl}am 
> {4-I2-(5-methyI-2-phenyl-1 .3-oxa2ol-4-yl)ethoxy]phenyl}propanolc acid 

(2S^2-{[(Z)-1-metiiyl-3-oxo-3-(2.4.5-trifluQrophenyl)-1.propenyl]amino}-3-[4- 
l2-(5-methyf-2-phenyI-1 ,3-oxazoI-4-yl)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-1 -ethyl-3-oxo-3-phenyl-1 -propenyl]amino}-3-{4-[2-(5-metiiyl-2- 
phenyl-1 ,3-oxa2oI-4-yI)ethoxy]phenyi}propanoic acid 
(2S)-3-<4-{2-[2-{4-fluoropheny[>-5-methyl-1 .3-thia2ol-4-yOethoxy}phenyI)-2- 
{[(2)-3H3xo-3-pheny|-1-(trifluoromethyi)-1-propenyOamino}prapanoic acid 
(2S)-2-({(Z^1-ethyI-^<)XC-3-[4-(trifIuorometfiyl)plienyl]-1-p(Dpenyi}amino)-3- 

(4-{2-{2-(4-fluoroplienyl)-5-methyl-1.3-thia2ol-4-yiJethoxy}phenyi)propanoic 
acid 

(2S)-2K[(Z>1-butyl-3-oxc-3-phenyl-1-propenyaanUno}-3-{4-[2-<5-meth^^^^ 

phenyl-1 ,3oxa2ol-4-yl)ethoxy]plienyl}propanoic acid 

(2S>-2-^(Z)-3-(4-chlorophenyl)-1-methyl-^xo-1-^)ropenyqamlno}-3^4-I2^^ 

methyI-2-plienyl-1 ,3-oxazol-4-yI)ethoxy]phenyl}propanolc acid 

(2S)-3K4H?-(5-methyl-2-phenyl-1,3K)xazol-4-yl)ethoxy]phenyl}-2-{[(Z>^ 

3-phenyl-1-propyf-1-propenyQamlno}propanoicacid 

(2S)-3K4-I2-(5Hiiethyl-2-phenyl-1,3<)xa2ol-4-yl)ethoxy]phenyO-2-{[(Z)-3-QX^ 

3-phenyl-1-(trifluoromethyl>-1-propenyl]amlno}propanoic add 

(2S)-2-<{(Z>1-ethyI-^xo-3-[4-{trifluoromethyl)phenyI]-1i)ropenyl}amino)-^ 

(4-{2-l2-(4-fluorophenyl)-5Hfnethyl-1,3-oxazol-4-yl]ethoxy}phenyl)propanolc 
acid 

(2S)-2-({(Z)-1-ethyl-3^xo-3-I4-(trifluoromethyl)phenyl]-1-propenyl}amino)-3- 

(4-{2-l2-(4-methoxyphenyl)-5-methyl-1.3-oxa2ol-4-y!]ethoxy}phenyl)propanoic 
acid 
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(2S)-3-(4-{2-[2-(4-fIuorophenyl)-5-methyl-1,3-oxazoI-4-yl]ethoxy}phenyl)-2- 
{[(2)-3-oxo-3-phenyI-1 -(trifluoromethyl)-l -propenyl]ammo}propanolc acid 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-phenyl-1-propenyl]amino}-3-{4-[{5-methyl-2- 
phenyI-1,3-oxazol-4-yl)methoxy]phenyl)propanolc acid 
{2S)-3-{4-[2-(5-ethyl-2-phenyl-1 .3-oxazol-4-yl)ethoxy]phenyl}-2-{[(Z)-1 -methyl- 
3-oxo-3-phenyl-1-propenyl]amlno}prDpanolc add 

(2S)-2^[(Z)-1-methyl-^xo-3i3henyl-1-propenyqamfno}-3-^4-[3-(5-methyl-2- 
phenyl-1,3-oxa2ol-4-yl)propoxy]phenyl}propanoic add 

(2S)-3-{4-[2-<5-e%l-2-phenyl-1.3K)xazol-4-yl)ethoxylphenyl}-2-{[(Z)-3-oxo-3- 
phenyl-1 -(trifluoromethyl)-1 -propenyQamino}propanoic add 
(2S)-3-{4-(2-(5-ethyl-2-phenyl-1 ,3-thlazol-4-yl)ethoxy]phenyl}-2-{[(Z)-3-oxo-3- 
phenyl-1-(trifluoromethyl)-1-propenyl]amlno}propanolc add 
(2S)-3-(4-{2-[5-ethyl-2-<4-fluorophenyl)-1,3K)xa2ol-4-yQethoxy}phenyl)-2-{[(Z> 
3-oxo-3-phenyl-1-(trifIuoromethyl)-1-propenyl]amlno}propanoic acid 
(2S)-3-(4-{3-[5-ethyl-2-(4-fluorophenyl)-1,3-oxa2ol-4-yi]propoxy}phenyl)-2- 
{[(Z)-3-oxo-3-phenyl-1 -(trifluoromethyl)-1 -propenyaamino}propanoic acid 
(2S)-3-(4-{2-I5-ethyl-2-(4-fluorophenyl)-1 ,3-thlazol-4-yl]ethoxy}phenyl)-2-{[(Z)- 
3-oxo-3-phenyf-1-(trifiuoromethyl)-1-propenyOamino}propanoicadd 
(2S)-3-(4-{3-[5-ethyl-2-(4-fluorophenyl)-1 ,3-oxazol-4-yl]propoxy}phenyl>-2- 

({(Z)-1-^myI-^xo-3-[4Ktrifluorornethyl)phenyO-1-propenyl}anriino)propanolc 
add 

(2S)-2-<{(Z>.1-e%l-3-oxo-3^4-(trifluoromethyl)phenyn-1-propenyI}amino^^ 

{4-[3-(5-ethyl-2-phenyl-1,3-oxazol-4-yI)propoxylphenyl}propanoicadd 

(2S)-3-{4-{H5-ethyl-2-<4^uorophenyl)-1.3^xazbl-4-yQpropoxy}phenyl)-2- 

({(Z)-lHnethyl-3-ox<>3-[4-(trifluoromethyl)phenyO-1-propenyl}amlno^^ 
add . 

(2S)-3K4-[3-(5-ethyI-2^)henyI-1,3^3xa2oI-4-yl)propoxylphenyl>2-({(Z)-1- 
memyI-^xo-3-[4-(trifluoramethyl)phenyl]-1-propenyl}amlno)propanoic add 
(2S)-3-(4-{[5-ethyl-2-(4-fIuorophenyl)-1,3-oxa20I-4-yl]methoxy}phenyl)-2-{[(Z)- 
3-oxo-3-phenyl-1 -(trifluoromethyl)-1 -propenyl]amino}propano!c add 
(2S)-3-{4-[(5-e%l-2-f>henyl-1.3K>xa2ol-4-yl)methoxy]phenyl^2-({(Z)-1-methy^ 
3-oxo-3-[4-{trifluoromethyl)phenyl]-1-propenyl}amino)propanoic add 
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(2S)-3-(4-{[5-ethyl-2-(4.fluorophenyl)-1.3-oxa2ol■4-yl]methoxy}phenyl^2-({(2)- 

1-methyl-3-oxo-3-[4-(trifluoromethyl)phenylJ-1-prapenyl}amino)prDpanoicacid 

(2S)-3-(4-{2-[5-ethyl-2-(4-fluorophenyl)-1.3.thiazol-4-yl]ethoxy}phenyl)-2-({(Z)- 

1-ethyl-3-oxo-3-[4-(trifluoramethyl)phenylI-1-propenyl}amlno)prapanoicadd 
i and pharmaceutically acceptable salts and solvates thereof. 

Many of the compounds of fonnula (I) are dual activators of hPPARy 
and hPPARa As used herein, by "activating compound", or "activator", or the 
like, Is meant those compounds which achieve at least 50% activation of 
human PPARy ("hPPARy") or hPPARa (relative to the appropriate indicated 
positive control) In the transfectlon assay described below at concentrations of 
10-^ M or less. As used herein, a "dual activator- Is a compound that is an 
activator of both PPARy and PPARa. 

The ratio ECso hPPARg 
ECso hPPARy 

defines the relative actlvrty of hPPARa to hPPARy. Preferably, tfie dual 
activators of this Invention have a relative hPPARa to hPPARy activity of from 
0.02to50. 

Those skilled In the art will recognize ttiat stereocentere exist In 
compounds of IbnTjula (I). Accordingly, tiie present Invention Includes all 
possible stereoisomers and geometric Isomers of fbmiula (I) and Includes not 
only racemlc compounds but also the optically active isomers as well. When 
a compound of formula (I) Is desired as a single enantiomer, it may be 
obtained either by resolution of tiie final product or by stereospecific synthesis 
from elttier Isomerically pure starting material or any convenient Intemiedlate. 
Resolution of tfie final product, an intemiediate or a starting material may be 
effected by any suitable method known in the art See. for example, 
Stereochemistry of Cartaon Compounds by E. L Ellel (Mcgraw Hill, 1 962) and 
Tables of Resolving Agents by S. H. Wilen. Additionally, In situations where 
tautomers of tiie compounds of fonnula (I) are possible, tfie present Inventi'on 
Is Intended to include all tautomeric fonns of ttie compounds. 

It will also be appreciated by tiiose skilled In ttie art ttiat tiie compounds 
of ttie present Invention may also be utilized In tiie form of a phamiaceutically 



wo 00/08002 



14 



PCT/EP99/05666 



acceptable salt or solvate thereof. The physiologically acceptable salts of the 
compounds of formula (I) include conventional salts formed from . 
pharmaceutically acceptable inorganic or organic acids or bases as well as 
quaternary ammonium acid addition salts. More specific examples of suitable 
acid salts Include hydrochloric, hydrobromlc, sulfuric, phosphoric, nitric, 
perchloric, fumaric, acetic, propionic, succinic, glycolic. formic, lactic, maleic, 
tartaric, dtric, pamoic, malonic, hydroxymaleic, phenylacetic, glutamic, 
benzoic, salicylic, fumaric. toluenesulfonic, methanesulfonic, naphthalene-2- 
sulfbnlc. benzenesulfonic hydroxynaphtholc, hydrolodlc. malic, steroic, tannic 
and the like. Other adds such as oxalic, while not In themselves 
pharmaceutically acceptable, may be useful In the preparation of salts useful 
as Intermediates in obtaining the compounds of the Invention and their 
pharmaceutically acceptable salts. More specific examples of suitable basic 
salts indude sodium, lithium, potassium, magnesium, aluminium, calcium, 
zinc, N,N'-dibenzylethylenediamine, chloroprocaine. choline, diethanolamlne, 
ethylenediamlne. N-methylglucamine and procaine salts. References 
hereinafter to a compound according to the invention Indude both compounds 
of formula (I) and their phannaceutically acceptable salts and solvates. 

The terms Ci^lkyl, C«cydoalkyl, Ci^lkylene, CWJkenyl and the 
like, as used herein, indicate groups that may contain the Indicated range of 
carbon atoms, for example 1 to 3 carbon atoms. Unless ottienwise Indicated, 
such groups can be straight chained or branched. 

The terni 5- or 6-membered heterocydic group as used herein indudes 
6- or 6-membered substituted or unsubstituted heterocydoalkyi and heteroaryl 
groups, e.g. substituted or unsubstituted imldazolidinyl, piperidyl, piperazinyl 
pyrrolidlnyl, morpholinyf, pyridyl, pyridazinyl, pyrimldinyl. pyrazinyl, pyrrolyl, 
pyrazolyl, imidazolyl, pyranyl, furyl, thienyl, oxazolyl. isoxazolyl, oxadiazolyl, 
thiazolyl, thiadlazolyl, triazolyl ortetrazolyl. Particulariy prefen-ed heterocydes 
are pyridine, pyrazine, thiophene, furan, and thiazole. 

It will be appreciated by those skilled in the art that reference herein to 
treatment extends to prophylaxis as well as the treatment of established 
diseases or symptoms. Moreover, it will be appredated that the amount of a 
compound of the invention required for use in treatment will vary with the 
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nature of the condition being treated and the age and the condition of the 
patient and will be ultimately at the discretion of the attendant physician or 
veterinarian. In general, however, doses employed for adult human treatment 
will typically be in the range of 0.02 - 5000 mg per day. preferably 1-1500 mg 
5 per day. The desired dose may conveniently be presented in a single dose or 
as divided doses administered at appropriate intervals, for example as two, 
three, four or more sub-doses per day. 

While it Is possible that compounds of the present Invention may be 
therapeutically administered as the raw chemical, it Is preferable to present 
the active ingredient as a phamiaceutical fomiulation. Accorellngly, the 

pi^ent invention further provides for a phamiiaceutical fbmiulation comprising 
a compound of fonnula (I) or a phannaceutlcally acceptable salt or solvate 

thereof together with one or more pharmaceutlcally acceptable carriers 
therefor and, optionally, other therapeutic and/or prophylactic ingredients. 

Formulations of the present invention include those especially 
fomiulated for oral, buccal, parenteral, transdermal, inhalation, intranasal, 
transmucosal, implant, or rectal administration, however, oral administration is 
prefen-ed. For buccal administi^tion, tiie fomiulation may take the fonn of 
tablets or lozenges fomiulated in conventional manner. Tablets and capsules 
for oral administration may contain conventional excipients such as binding 
agents, (for example, syrup, acacia, gelatin, sorialtol. tragacanth, mucilage of 
starch or poIyvinylpyrrolidone),*fillers (for example, lactose, sugar, 
microciystalline cellulose, maize-starch, calcium phosphate or sorbitol), 
lubricants (for example, magnesium stearate, stearic acid, talc, polyethylene 
glycol or silica), disintegrants (for example, potato starch or sodium starch 
glycollate) or wetting agents, such as sodium lauryl sulfate. The tablets may 
be coated according to metfiods well-known In the art 

Alternatively, the compounds of tiie present Invention may be 
Incorporated Into oral liquid preparations such as aqueous or oily 

suspensions, solutions, emulsions, syrups or elixirs, for example. Moreover, 
fomiulations containing ttiese compounds may be presented as a dry product 
for constitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents 
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such as sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin, 
hydroxyethylcellulose, carboxymethyl cellulose, aluminum stearate gel or 
hydrogenated edible fats; emulsifying agents such as lecithin, sorbitan mono- 
oleate or acacia; non-aqueous vehicles (which may Include edible oils) such 
as almond oil, fractionated coconut oil, oily esters, propylene glycol or ethyl 
alcohol; and preservatives such as methyl or propyl p-hydroxybenzoates or 
sorbic acid. Such preparations may also be fonmulated as suppositories, e.g., 
containing conventional suppository bases such as cocoa butter or other 
glycerides. 

Additionally, formulations of the present Invention may be fonnulated 
for parenteral administration by injection or continuous infusion. Fonnuiations 
for injection may take such forms as suspensions, solutions, or emulsions in 
oily or aqueous vehicles, and may contain fomiulatory agents such as 
suspending, stabiTizing and/or dispersing agents. Alternatively, tiie active 
ingredient may be in powder forni for constitution with a suitable vehicle (e.g., 
sterile, pyrogen-free water) before use. 

The formulations according to the invention may also be formulated as 
a depot preparation. Such long acting fomiulations may be administered by 
implantation (for example, subcutaneously or intiamusculariy) or by 
Intramuscular injection. Accordingly, the compounds of the invention may be 
formulated with suitable polymeric or hydrophobic materials (as an emulsion 
in an acceptable oil, for example), ion exchange resins or as sparingly soluble 
derivatives as a sparingly soluble salt, for example. 

The fonmiiations according to tine irivention may contain between 0.1 - 
99% of tile active ingredient, convenientiy from 30 - 95% for tablets and 
capsules and 3 - 50% for liquid preparations. 

There is forther provided by the present Invention processes for the 
preparation of compounds of tiie Invention Unless oflienwise Indicated, R', R\ 
R^ R', R*, R\ R^ n, and X are as defined above. 

A compound of stiucturai formula (i) may be prepared from the 
condensation of a compound of fomnula (11) 
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(II) 

with a compound of formula (III), for example, in a polar organic solvent, such 

o o 

le ■ 

• . (Ill) 
as methanol, at temperatures from -20 "C to 150°C, such as 65 °C, in the 

presence of a dehydrating agent such as trimethylorthoformate and/or 

molecular sieves. 

Alternatively, a compound of formula (I) where Is hydrogen may be 
prepared by reaction of a compound of fonnula (II) with a compound of 




(IVa) (IVb) 
formula (IVa) in an organic solvent such as methanol at temperatures from 

-20 "C to 150 "C, such as 65 "C, in the presence of a base, such as 

dllsopropylethylamine. 

Compounds of Formula (I) where R^ is CF3 may be prepared from the 
reaction of compounds of formula (II) with compounds of formula (IVb) in an 
organic solvent such as methanol at temperatures from -20 °C to 150 °C, 
such as 23 °C, in the presence of a base such as diisopropylamine. 

Compounds of fonnula (II) may be prepared via alkylation of 
compounds of formula (V), preferably where R^ is hydrogen, with compounds 
of formula (VI), where R" is an activating group such as mesylate followed by 
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(VI) (V) 



deprotection of the amine under acidic conditions such as 4.0 N HCI In 
dioxane solution at 20 °C, or trifluoroacetic acid in dlchloromethane at 20 "C. 

Alternatively, compounds of fonnula (II) may be prepared from reaction 
of compounds of fomriula (V). preferably where is mettiyl, witti compounds 
of formula (VI), preferably where R" Is hydrogen. In an organic solvent such as 
toluene at temperatures from -20 to 150 such as 20 **C In the presence 
of triphenylphosphine and dietfiylazodlcarboxylate in a MItsunobu type 
procedure. Standard metiiyi ester hydrolysis conditions such as lithium 
hydroxide in teti^ahydrofuran and water.at 20 "C followed by amine 
deprotection as hereinbefore described (see also Greene, T. W. and Wutz, P 
G. M. "Protective Groups in Organic SynUiesIs" 2'^ edition, 1991, John Wiley 
and Sons for a general discussion on protective group Installation/removal) 
provides compounds of sbxictural fomiula (II). 

Compounds of fomiula (V) are commercially available and may also be 
prepared by someone skilled in ttie art from commercially available 
compounds. 

Compounds of fonnula (VI), for example where R" is mesylate, may be 
prepared by reaction of an alcohol of fomiula (VI) where R" is hydrogen, witfi 
mettianesulfbnyl chloride in an organic solvent such as tetrahydrofuran at 
temperatures from -20 "C to 1 50 "C such as 0 "C in tiie presence of an amine 
base such as triethylamlne. 

Alcohols of fonnula (VI) where R" is hydrogen, may be prepared via 
reduction of the con^sponding cartjoxylic acid orester of fomnula (IX) in an 
organic solvent such as dietiiyl etiier at temperatures of from -20 "C to 100 
"C, such as 0 *'C, in the presence of a metal hydride reagent such as littilum 
aluminum hydride. These acids or esters of fomiula (IX) may be prepared by 
a two stage alkylation/cyclization process between an amide orthioamide 
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compound of formula (Vjl), and a bromoketoester compound of fomiula (VIII). 
where R'" is alkyl. The alkylation/cyciization reaction may be performed in an 
organic solvent such as toluene or ethanol at temperatures of ftom -20 °C to 
200 °C, such as 110 °C, in the presence of a base such as triethylamine. For 
the preparation of (VIII), see: Chem. Pharm. Bull. (1986), 34(7), 2840-51, J. 
Med. Chem. (1 992). 35(1 4), 261 7-26, patent WO 9731 907. 



Amides orthloamides of fbnmula (VII) are commercially available or 
may be prepared from readily available compounds by one skilled in the art. 

Compounds of formula (III) are commercially available or may be 
readily prepared by one skilled In the art, for example, by reacting a ketone of 
formula (X) with an ester of fomiula (XII), or by reacting a ketone of formula 
(XIII) with an ester of fomiula p<l), by reaction in an organic solvent, such as 
tetrahydnafuran, at temperatures from -20 "0 to 150 "C, such as 20 "C, In the 
presence of a base, such as sodium hydride, a metal cation scavenger, such 
as diben20-18-crown-6, and catalytic quantities of an alcohol, such as ethanol 
(See: Popic, V. V. et ai. Synthesb 1991, 195-197). 





R^-^CHjR* 
(X) 




OR'" 



(XII) 




(XIII) 



(XI) 
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Compounds of forrpijla (IVa) may be prepared from the addition of 
compounds of formula (XV) to compounds of fomiula (XIV) in an organic 
solvent such as tetrahydofuran at temperatures of from -100 °C to 1 00 °C 
such as -78 "C followed by oxidation of the intennediate propargyllic alcohol 
5 with an oxidant, such as manganese dioxide, in an organic solvent, such as 
dichloromethane, at temperatures from -20 °C to 100 "C, such as 20 "C. 

p 

Li — =— R^--^H 
(XV) (XIV) 

Alternatively, certain yne-one compounds of formula (IVa) may be 
prepared by dehydration of a compound of fomiula (III) where Is hydrogen 
in an organic solvent, such as dichloromethane, at temperatures from -20 
to 100 ''C, such as 20 "C, in the presence of triphenylphosphine, bromine, and 
a base, such as triethylamine. When R^ is CF3, R= Is hyrogen, and R^ is 
phenyl, a compound of fonnuia (III) In an organic solvent, such as 
dichloromethane, at temperatures firom -20 °C to 100 °C, such as 20 "C, in 
the presence of triphenylphosphine, bromine, and a base, such as 
triethylamine yields a compound of formula (IVb). Compounds of fomiula (X), 
(Xi). (XII), pcill), (XN), and (XV) are commercially available or may be 
prepared flnm readily available materials from one skilled in the art. 

Suitable reaction conditions are described below and in the 
accompanying Examples. See also, for example, Chung et al., Selective 
Functionaltzation of (S)-Tyrosine, Tetrahedron, 49(26), pp. 5767-5776. (1993), 
Solar et al.. Selective 0-AIkyIatlon of Tyrosine. Journal of Organic Chemistry, 
31, pp 1996-1997 (1966), O. Mitsunobu, Syntiiesis, p 1 (1981), and D.L. 
Hughes, Org. React. Vol. 42, p 335 (1 992). 

A compound of formula (I) can be converted to another compound of 
fomnula (I). A particular interconverslon reaction Involves conversion of a 
compound of formula (I) wherein R^ represents Cwaikyl, to a compound of 
formula (I) wherein R^ represents hydrogen, suitably employing hydrolytic 
techniques e.g. an alkali metal hydroxide, in the presence of an ether solvent 
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e.g. tetrahydrofuran an^ an alcoholic solvent e.g. methanol or the like. It will 
therefore be appreciated by persons skilled in the art that compounds which 
fall within general formula (I), may in some instances, be hereinafter 
described in the intermediate section, as they are useful for the preparation of 
5 other compounds of formula (i). 

For any of the general processes and schemes described above, it 
may be necessary and/or desirable to protect sensitive or reactive groups. 
Protecting groups are employed according to standard methods of organic 
synthesis (T. W. Green and P. G. M. Wuts (1991) Protecting Groups in 
10 Organic Synthesis . John Wiley & Sons). These groups are removed at a 
convenient stage of synthesis using methods known from the art Thus, for 
example, amino groups may be protected by a group selected from aralkyi 
(e.g. benzyl), acyl, or sulfonyl, e.g. allylsulfonyl, tert-butoxycarijonyl, 
phthallmide, or tosyi; subsequent removal of the protecting group being 
15 effected when desired by hydrolysis or hydrogenolysis as appropriate using 
standard conditions. Thus, for example, tert-butoxycarbonyl groups may be 
removed by hydrolysis under acidic conditions. Hydroxyl and carboxyl groups 
may be protected using any conventional hydroxyl or carboxyl protecting 
group. Examples of suitable hydroxyl and carboxyl protecting groups Include 
20 groups selected from alkyi, e.g. methyl, tert-butyl, or methoxymethyl, aralkyl, 
e.g. benzyl, diphenylmethyl, or triphenylmethyl, hetero<ycllc groups such as 
tetrahydropyranyl, acyl. e.g. acetyl or benzoyl, and sflyl groups such as 
trialkylsllyl, e.g. tert-butyldimethylsllyl. The hydroxyl protecting groups may be 
removed by conventional techniques. Thus, for example, alkyI, sllyl, acyl, and 
25 heterocyclic groups may be removed by hydrolysis under addle or basic 
conditions. Aralkyl groups such as triphenylmethyl may simllariy be removed 
by hydrolysis under addle conditions. Aralkyl groups such as benzyl may be 
deaved by hydrogenolysis In the presence of a Noble metal catalyst such as 
palladium-on-charcoal. Sllyl groups may also conveniently be removed using 
10 a source of fluoride Ions such as tetra-n-butylammonlum fluoride. 

The following examples are set forth to Illustrate the synthesis of some 
particular compounds of the present Invention and to further exemplify 
particular applications of general processes described above. Accordingly, 
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the following Example section is In no way intended to limit the scope of the 
Invention contemplated herein. 

Examples 

As used herein the symbols and conventions used in these processes, 
schemes and examples are consistent with those used in the contemporary 
scientific literature, for example, the Journal of the American Chemical 
Society. Unless otherwise noted, ail starting materials were obtained from 
commercial suppliers and used without further purification. Specifically, the 
following abbreviations may be used In the exsimples and throughout the 
specification: g (grams); mg (milligrams); L (Iters); mL (milliliters); 
(microliters); N (normal); mM (mlllimolar); mmol (mlllimoles); I. v. 
(Intravenous); Hz (Hertz); MHz (megahertz); moi (moles); RT or rt (room 
temperature): min (minutes); h (hours); mp. (melting point); TLC (thin layer 
chromatography); HPLC (high pressure liquid chromatography); ms (mass 
spectmm); ES+ (electrospray); Rf ( retention fraction); (tr (retention time); RP 
(reverse phase); MeOH (methanol); TFA (trifluoroacetic acid); HCI 
(hydrochloric acid); HCO2H (fomiic acid); THE (tetrahydrofuran); CH3CN 
(acetonitrile); EtOH (ethanol); CDCI3 (deuterated chloroform); DMSO 
(dimethylsulfoxide); DMSO-de (dimethylsulfbxide-deuterated); EtOAc (ethyl 
acetate); DCM or CH2CI2 (dichloromethane) ; DMF (dimethyffbrmamide); EtsN 
(triethyfamlne); MgSO* (magnesium sulfate); H2O (water); LAH (lithium 
aluminum hydride; NaH (sodium hydride): NaaCOa (sodium carbonate); 
Na2S04 (sodium sulfate); Mn02 (manganese dioxide); KCN (potassium 
cyanide); BHa'THF (borane.tetrahydofiiran complex): NaOMe (sodium 
methoxWe): IPA (Isoprropanol); Pd/C (palladium on cartjon);NaOH (sodium 
hydroxide; LIOH (lithium hydroxide); DIEA (dllsopropylethylamine); Et20 
(diethyl ether; diethyl azodlcaboxylate (DEAD); Dilsopropyl azodicarboxylate 
(DIAD); tert-butyloxycartaonyl (BOC); NaHCOa (saturated aqueous sodium 
bicarbonate). Brine refers to a saturated aqueous solution of NaCI. Unless 
othenwise Indicated, all temperatures are expressed in (degrees 
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Centigrade). All reactions conducted at room temperature unless othenwise 
noted. 

The NMR spectra were recorded on a Varian VXR-300, a Varian 
Unity-300. or a Varian Unity-400 instmment. Chemical shifts are expressed in 
parts per million (ppm, 5 units). Coupling constants are in units of hertz (Hz). 
Splitting pattems are designated as s. singlet; d. doublet; t, triplet; q, quartet; 
m, multiplet; br, broad; hept, heptuplet. 

Low-resolution mass spectra (MS) were recorded on a JOEL JMS- 
AX505HA. JOEL SX-102. Micromass Platform 2 LC/Ms, or a SCIEX-APIiil 
spectrometers. All mass spectra were taken under electrospray Ionization 
(ES, either In the positive Ion mode or negative Ion mode) or by fast atom 
bombardment (FAB) methods. Infirared (IR) spectra were obtained on a 
NIcolet 510 FT-IR spectrometer using a 1-mm NaCI cell. All reactions were 
monitored by thin-layer chromatography on 0.25 mm E. Merck silica gel plates 
(60F-254), visualized with UV light, iodine staining, or 7% ethanollc 
phosphomolybdic add or p-anlsldehyde solutions. Flash column 
chromatography was perfomried on silica gel (230-400 mesh, Merck). 

Analytical purity was assessed on a Hewlett Packard series 1 050 or 
1 100 system equipped vWth a diode array spectrometer. The stationary phase 
was either a Dynamax C8 column (25 cm x 4.1 mm), a Dynamax 60A CI 8 
column (25 cm x 4.6 mm), a Vydac CIS column (5m, 4.6 mm X 250 mm), a 
Supeico CIS column (5m, 4.6 mm X 150 mm), or a Rainin CIS column (5m. 
4.6 mm X 250 mm). The flow rate was 1 .0 to 1 .5 ml/min. (tO = 2.8 or 3.0 min.) 
and the solvent systems were as described below. Enantiomeric purity was 
assessed using either a Chlralpak AD column (25 cm x 4,6 mm) or a 
Chiralpak OD column (25cm x 4.6 mm) on either a Hewlet Packard series 
1050 HPLC system equipped with a diode array spectrometer or on a 
Supercritical Fluid (SFC) system using CO2 / methanol as the mobile phase. 



Intermediate 1; 2-r5-methyl-2-phenvl-1.3'Oxazol-4-vnacetic acid methyl 
ester 
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To a solution of 14Qg (0.67 mol) of methyl 4-bromo-3-oxo-pentanoate 
In 300 mL of anhydrous toluene was added 210 g (1.73 mol) of benzamide, 
1 32 g (0.93 mol) of sodium hydrogen phosphate, and ~ 20 mL of EtOH. The 
suspension was stin-ed with heating to 95 "C for 24 h, then cooled to 0 °C, 
5 filtered, and the solids washed with cyclohexane (2x100 mL) followed by 20 % 
EtOAc in hexanes (200 mL). The combined filtrates were washed with 2x100 
mL 10% KOH solution and brine (100 mL). The organics were dried (MgS04), 
concentrated to a thin oil, and purified by chromatography on 1 kg of silica gel 
(230-400 mesh). Gradient elution of the column with 10% to 50% EtOAc In 
10 Hexanes gave 54 grams (35% yield) of the title compound as a pale yellow 
oil: <H NMR (CDCI3, 400 MHz) 5 8.0-7.98 (m, 2H). 7.43-7.40 (m. 3H), 3.73 (s. 
3H), 3.59 (s. 2H). 2.37 (s, 3H); low resolution MS (ES+)m/e 232.4 (MH*); 
TLC Rf = 0.64 (4/1 hexanes/EtOAc). 
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Intermediate IB: 2.r5-ethyl-2-phenvt.t3-oxazol-4-vl]acetic acid ethyl 
ester 

The title compound was prepared (as described above for the preparation of 
example 1 ) from ethyl 4-bromo-3-oxo-hexanoate (3.32 g, 14 mmol) and 6.79 
g (56 mmol) of benzamlde to give 71 0 mg of Intemiedlate IB: TLC Rf = 0.69 
(2/1 hexanes/EtOAc); NMR (CDCI3, 300 MHz) 5 7.98 (m, 2H). 7.41 (m, 
3H). 4.18 (q. 2H. J =6.9), 3.57 (s, 2H). 2.72 (q, 2H, J =7.5), 1 .29-1.24 (m, 6H): 
low resolution MS (ES*)m/e 260.1 (MH*). 



Intermediate 1C: 2-r2-phenyl-5-propyl-1.3-oxazol-4-yl]aceticacid ethyl 
ester 

The title compound was prepared (as described above for the preparation of 
example 1 ) from ethyl 4-bromo-3-oxo-heptanoate (2.83 g, 11.4 mmol) and 
5.51 g (45 mmol) of benzamlde to give 820 mg of Intermediate 1C: TLC Rf = 
0.70 (2/1 hexanes/EtOAc): NMR (CDCI3, 300 MHz) 5 7.98 (m, 2H), 7.43- 
7.4 (m. 3H), 4.18 (q, 2H. J =7.2). 3.56 (s, 2H), 2.66 (t. 2H, J =7.5). 1.76-1.68 
(m. 2H). 1.27 (t. 3H. J =7.2). 0.99 (t. 3H, J =7.2); low resolution MS (ES*)m/e 
274.1 (MH*). 

Intermediate ID: 5-methyi-2Hihenyl-1 .3-oxa2ote-4^aifeoxync acid 
Commercial sources. 

Intennedlate IE: 5-ethvN2-phenvl-1.3'Oxazole«4-caiiaoxyllc acid 
Intemriediate IE was prepared (as described below for the preparation of 
intenmediate 2B) firam 4.08 g of benzamlde. 5.0 g of ethyl 3-bromo-2-oxo- 
pentanoate. and 1 0 mL of toluene. Solids were collected and washed with 
cold water after cooling of the NaOH solution. Heating these solids with citric 
acid as described followed by cooling and isolation of the resulting solids gave 
410 mg (9% yield) of the title compound; 'H NMR (CDCI3, 300 MHz) 5 8.06- 
8.03 (m. 2H), 7.49-7.43 (m, 3H). 3.14 (q, 2H. J =8.0). 1.34 (t. 3H, J =8.0); low 
resolution MS (ES*)m/e 217.8 (MH*). 
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Intermedi ate 2: 2-r5-methvl-2-phenvl-1.3-thiazof-4-vnacetic acid methyl 
ester 

A solution of 13.13g (95.7 mmol) of thiobenzamide and 5.0 g (23.9 
mmol) of methyl 4-bromo-3-oxo-pentanoate In 25 mL of dry toluene was 
heated at 90 "C for 5 h. The solution was poured Into EtOAc/water and the 
aqueous phase extracted with EtOAc. The organlcs were washed with brine, 
dried (MgS04), filtered, and concentrated. The crude oil was purified by silica 
gel chromatography eluting with hexanes/EtOAc (3/1 to 2/1) to afford 4.14 g 
(70%) yield) of the title compound as a pale orange-colored oil: NMR 
(CDCI3. 400 MHz) 5 7.97 (m. 2H). 7.1 1 (m, 2H), 3.73 (s, 3H). 3.56 (s. 2H), 
2.36 (s,3H). 

Intermediate 2B; 2-r5-ethyl-2-phenvM.3-thfazol-4-vnacetic acid 
A suspension of 8.7 g (63.3 mmol) of thiobenzamide and 10 g (42.2 mmol) of 
ethyl 4-bromo-3-oxo-hexanoate In 45 mL of toluene was refluxed for 6 hre 
with Dean-Stari< trap removal of water. Cooled, added methanol, and 
continued reflux for 1 h. Cooled, partially concentrated (-1/2 volume), then 30 
mL of 2.0 M NaOH solution was added. Stirred the mixture at 80 °C for 2 hrs 
before cooling and extraction of the aqueous with EtOAc. The aqueous phase 
was treated with 70 mL of 1.0 M citric add with heating (70 "C) for 45 mln. 
The mbcture was extracted with EtOAc, and the extracts were dried over 
MgS04. filtered and concentrated to yield a yellow colored solid upon standing 
at ambient temperature (8.4 g, -80 % yield); NMR (CDCI3. 300 MHz) 5 
7.95-7.87 (m, 2H). 7.48-7.45 (m, 3H), 3.86 (s, 2H), 2.85 (q. 2H. J =7.5), 1.36 
(t.3H.J=7.5). 

Intermediate 20: 5-ethyl-2-phenyl-1 .3'thiazole-4-carboxylic acid 
intenmediate 2C was prepared as described above for the preparation of 
Intemnediate 2B from 4.61 g of thiobenzamide, 5.0 g of ethyl 3-bromo-2-oxo- 
pentanoate, and 14 mL of toluene. Solids were collected and washed with 
cold water after cooling of the NaOH solution. Heating these solids with citric 
acid as described followed by cooling and Isolation of the resulting solids gave 
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3.74 g (72% yield) of intermediate 2C; NIVIR {CDCI3. 300 MHz) 5 7913- 
7.91 (m. 2H). 7.51-7.50 (m. 3H). 3.39 (q. 2H. J =7.8). 1.42 (t. 3H. J =7.8); i ow 
resolution IVIS (ES*)m/e 233.81 (MH*). 

Intermediate 3: 2-f2-(4-fluorophenvl)-5-niethvM.3-cxazol-4>vnac6tlc acid 
methyl ester 

A solution of 667 mg (4.80 mmol) of 4-fIuorobenzamide and 1.0 g (4.80 
mmol) of methyl 4-bromo-3-oxo-pentanoate in 6 mL of dry toluene was heated 
at 120 "C for 16 h. The resulting dark sluny was cooled to rt, diluted with 10 
mL of EtOAc, and washed with NaHCOa (1x10 mL). The organic layer was 
separated, dried (MgS04), and the solvents removed under reduced pressure. 
Purification of the material by silica gel flash column chromatography using 
hexane/EtOAc 4 / 1 as eluent to afford 308 mg of the title compound as a 
dear oil: NMR (CDCI3, 400 MHz) 5 7.97 (m. 2H), 7.1 1 (m. 2H). 3.73 (s. 
3H). 3.56 (s, 2H), 2.36 (s, 3H). 

Intermediate 3B; 2-r5-ethyl-2-f4-fluorophenvl)-1.3-oxazol-4-yr|acetic acid 
The title compound was prepared from 5 g of 4-fluorobenzamide and 5.67 g of 
ethyl 4-bromo-3-oxo-hexanoate as described In example 2B to give 1 .8 grams 
of Intermediate 3B as a solid: NMR (CDCI3, 300 MHz) 6 7.96 (dd, 2H, J 
=8.8. 5.3), 7.1 1 (t, 2H. J =«.6). 3.61 (s. 2H), 2.69 (q, 2H. J =7.5), 1.27 (t. 3H. J 
«7.5). 

Intermediat e 3C; 5-ethvl-2-(4-fIuorophenvn-1.3-oxa2ole-4Karfaoxyllcadd 
The title compound was prepared from 6.5 g of 4-fluorobenzamlde and 6.08 g 
of ethyl 3-bromo^2-oxo-pentanoate (as described In example 2B) to give 1.55 
g (22%) of Intennediate 3C as a solid: NMR (CDCI3, 300 MHz) 5 8.12-8.08 
(m, 2H). 7J23-7.17 (m, 2H). 3.19 (q. 2H. J =7.5). 1 .40 (t. 3H. J =7.5). 



intermediat e 4: 2-r2-(4-fluorophenvl)-5-methvl-1,3-thiazol-4-yr|ac6tlc acid 
ethyi ester 
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A mbcture of 8.75 g (56.4 mmol) of 4-fluorabenzamide and 11.79 g 
(56.4 mmol) of methyl 4-bromo-3-oxo-pentanoate in 45 mL of EtOH was 
refluxed for 14 h. The solids fomried upon cooling were removed via filtration 
and the solvent removed under reduced pressure. The residue was taken into 
5 EtOAc and washed with water, brine, and dried over l\/lgS04. NMR of the 
crude Intermediate 4 indicated purity sufficient to proceed Into the next stage 
of synthesis. NMR (CDCI3, 400 MHz) 5 7.97 (m. 2H). 7.1 1 (m, 2H). 3.73 (s, 
3H). 3.56 (s. 2H). 2.36 (s, 3H). 

>nteiTnedlate 4B: 2-r5-^thvl-2-(4-fluorophenyr)-1.3-thlazoI-4.ynacetic add 
The title compound was prepared from 6.8 g of 4-fluorothloben2amide and 
7.42 g of ethyl 4-bromo-3-oxo-hexanoate as described In example 2B to give 
2.9 grams of Intermediate 4B as a solid: NMR (CDCI3, 300 MHz) 6 7.96 
(dd, 2H, J =8.8. 5.3). 7.1 1 (t. 2H. J =8.6), 3.61 (s, 2H). 2.69 (q. 2H. J =7.5). 
15 1.27(t.3H,J=7.5). 



Intermedia te 5: 2-r2-f4-methoxvphenyn«5-methvI-1.3-oxa2ol^ynacetic 
acid methyl ester 

A mixture of 725 mg (4.80 mmol) of 4-methoxybenzamlde and 1 .0 g 

(4.80 mmol) of methyl 4-bromo-3-oxoi3entanoate was heated neat at 120 'C 

for 2 h. The resulting dark slurry was cooled to RT, diluted with 2 mL of DCM 

and purified by silica gel flash column chromatography using hexane/EtOAc 

(3/1) as eluent to afford 1 89 mg of the title compound as a yellow solid: 

NMR (CDCI3. 400 MHz) 8 7.92 (d. 2H. J =8.9), 6.93 (d, 2H. J =8.9). 3.85 (s. 

3H), 3.73 (s, 3H). 3.56 (s, 2H), 2.34 (s. 3H): low resolution MS (FAB)m/e 

285(MH+).284(M+). 

Intermediate 6: 2-r2-f4-trlfluoromethylphenvn-5-methyl-1.3-cxazol-4- 
yllacetlc acid methyl ester 

A mixture of 3.62 g (1 9.1 mmol) of 4-trifiuoromethylbenzamide and 4.0 
g (19 mmol) of methyl 4-bromo-3-oxo-pentanoate In 15 mL of toluene and 10 
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mL of dioxane (with 2 mi of EtOH) was refluxed for 22 h. The solution was 
concentrated under reduced pressure. The residue was taken into EtOAc and 
washed with water, brine, and dried over IVIgS04. The crude material was 
purified by silica gel chromatography (10% - 40% EtOAc in hexanes) to yield 
5 1 30 mg of a yellow solid: NMR (CDCI3, 400 MHz) 5 8.1 (d, 2H, J =8.3), 
7.65 (d, 2H. J =8.4). 3.75 (s, 3H). 3.58 (s. 2H). 2.39 (s. 3H); low resolution 
MS (ES*) m/e 300.0 (MH+). 

Intermediate 7; 2-r2-(4-!sopropoxvphenvO-5"methvl-1,3-oxazoM- 
10 yllacetic acid ethyl ester 

A mixture of 2.8 g (1 5.6 mmol) of 4risopropoxybenzamide and 3.26 g 

(15.6 mmol) of methyl 4-bromo-3-oxo-pentanoate in 10 mL of toluene and 1 

mL of EtOH was refluxed for 24 h. The solvents were removed and the cmde 

residue purified directly via silica gel chromatography (4/1 hexanes/EtOAc) to 

15 yield 1 .31 g (28%) of Intermediate 6: NMR (CDCI3. 400 MHz) 5 7.92 (d, 2H, 

J =8.9). 6.93 (d, 2H. J =8.9). 3.85 (s. 3H). 3.73 (s, 3H). 3.56 (s, 2H), 2.34 (s, 

3H); low resolution MS (FAB)m/e 285 (MH*). 

Intermediate 8: 2-r5-methyl-phenyM.3-oxazol-4-vnethanol 

To a solution of 330 mg (1 .43 mmol) of Intennedlate 1 in 5 mL of THF 
at 0 "C was added dropwise 1 .43 mL (1 .43 mmol) of 1 .0 M LAH in EtijO 
solution. The solution as stined at 0 for 1 hr, quenched by the addition of 
0.054 mL H20, 0.054 mL of 1.0 N NaOH solution, and 0.162 mL of H2O. and 

MgS04 was added. The mixture was filtered, the filtrate was concentrated, 
and the coide oil dried under vacuum for several hours to give 280 mg of 
Intennedlate 8 as a pale yellow-colored solid: ""H NMR (CDCI3. 400 MHz) d 
7.97 (m, 2H), 7.42 (m. 3H). 3.92 (t. 2H, J =5.6). 2.72 (t. 2H, J =5.6). 2.33 (s, 
3H); low resolution MS (ES+)m/e 204 (MH*); TLC R, = 0.21 (1/1 
hexanes/EtOAc) 



Intermediat e SB; 2-r5-ethvl-2-phenyl-1.3-oxa2ol-4-vnethanol The title 
compound was prepared (as described above for tiie preparation of 
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Intermediate 8 from Intercnedlate 1B (710 mg, 2.74 mmol) and 125 mg LAH to 
give 480 mg (81% yield) of Intemiediate 8B: TLC R, = 0.21 (2/1 
hexanes/EtOAc); NMR (CDCI3. 400 MHz) 8 8.0-7.97 (m, 2H). 7.46-7.41 (m, 
3H). 3.92 (t, 2H, J =5.6). 3.33 (broad s. 1H). 2.75-2.66 (m, 4H). 1.27 (t, 3H, J 
5 =7.6): low resolution MS (ES*)m/e 21 8. 1 5 (MH*). 

Intermediate 8C: 2-f2-phenyl-5-propy|.1.3-oxazol-4'yl]ethanol The title 
compound was prepared (as described above for the preparation of 
Intennediate 8) from Intemiediate 1C (820 mg, 3.0 mmol) and 137 mg LAH to 
10 give 360 mg (52% yield) of intemiediate 8C: TLC Rf = 0.29 (2/1 
hexanes/EtOAc); 

NMR (CDCI3, 400 MHz) 5 7.91 (m. 2H), 7.39-7.32 (m. 3H). 3.86 (t, 2H. J 
=5.6), 2.68-2.55 (m. 2H), 4.48-2.41 (m, 2H), 1.68-1.53 (m. 2H), 0.91 (t. 3H. J 
=7.6): low resolution MS (ES*)m/e 232.14 (MH*). 

15 . 

Intermediate BP; f5-methvl-2-phenvl-1,3-oxazol-4-yllmethanol The title 
compound was prepared via LAH reduction of Intemiediate ID. Thus, 670 mg 
of Intennediate ID (3.30 mmol) was stInBd with 165 mg of LAH at 23 for 
20 two hours. Silica gel chromatography gave 120 mg (19% yield) of 
Intennediate 8D: TLC Rr = 0.28 (2/1 hexanes/EtOAc): ^H NMR (CDCI3, 300 
MHz) S 8.0-7.97 (m, 2H), 7.49-7.41 (m. 3H), 4.59 (s. 2H), 4.18^.05 (broad s. 
1H). 2.38 (s, 3H): low resolution MS (ES*)nVe 190.1 (MH*). 

25 Intermediate 8E; 3-r5-methyl-2-phenyl-1.3-oxa2ol-4-ynpropanol The title 
compound was prepared from intermediate 8 via a 1 -carbon homologation 
sequence as follows: The mesylate (3.88 g, 1.38 mmol) of alcohol 
Intermediate 8 (from EtaN, metiianesulfonyl chloride, THF, 0 ^C) was heated 
to 120 "C witii 1.08 g (16.6 mmol) of KCN for 14 hr. Aqueous wori<-up and 

30 silica gel chromatography (EtOAc/hexanes) gave 860 mg (30%) of cyanide 
intennediate. Hydrolysis to tiie acid intermediate was accomplished in 
refluxlng EtOH/Water for 2.5 hrs witti NaOH (650 mg). Acidification of the 
aqueous phase gave 580 mg (62% yield) of the acid. Reduction with LAH (95 
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mg, 3 .0 mmol) in EtjO for 3 hrs followed by silica gel chromatograpiiy 
provided 370 mg (68% yield) of Intermediate 8E: TLC Rf. = 0.14 (2/1 
hexanes/EtOAc);^H NMR (CDCI3, 400 MHz) 5 7.98-7.93 (m, 2H). 7.45-7.37 
(m. 3H). 3.75 (t, 2H. J =8.7). 3.36 (br s. 1H), 2.64 (t. 2H. J =6.9), 2.33 (s, 3H). 
1 .94-1 .85 (m, 2H); low resolution MS (ES*)m/e 21 8.1 7 (MH*). 

Intermedia te 8F: 3-r5-ethyl-2-phenvf-1.3-oxa2ol-4-vnprop anol 

Intermediate 8F was prepared from Intermediate SB via a one carbon 
homologation procedure as described for the preparation of intemiedlate 8E. 
Thus, 495 mg of alcohol intemiedlate 8B was converted to Intermediate 8F via 
mesylate (380 mg). cyanide (355 mg), and acid (280 mg) intentiediates. 
Borane reduction (THF. 0 °C. 6.5 mL of 1.0 M BHaHHF complex) on 273 mg 
of acid intemnedlate gave 215 mg of alcohol intemiedlate 8F: NMR 
(CDCI3. 300 MHz) 5 8.05-8.01 (m, 2H). 7.48-7.44 (m, 3H), 3.79 (t. 2H. J =5.8), 
2.78-2.67 (m, 4H). 1.97-1.91 (m. 2H), 1.31 (t, 3H, J=7.5); low resolution MS 
(ES+)m/e 231.91 (MH*); UC R, = 0.49 (1/2 hexanes/EtOAc). 

Intermediat e 8G; r5-ethvl-2-phenvM.3-oxazoM-vnmethanol 
Intemiediate 8G was prepared (as described below for intemiediate 9B) from 
41 0 mg of intemiediate 1 E to give 335 mg (87%) of the title compound; ^H 
NMR (CDCI3. 300 MHz) 8 7.96-7.940 (m. 2H). 7.39-7.37 (m, 3H). 4.64 (s, 2H), 
2.71 (q. 2H. J =7.5). 2.38 (brs. IN), 1.25 (t, 3H, J *7.5); low resolution MS 
(ES*)m/e 203.94 (MH*). 

Intermediate 9; 2-r5-methvI-2-phenvl-1.34hiazol-4-A^nethanol 

To a 0 "C stinied solution of 6.1 1 g (24.7 mmol) of ester Intermediate 2 
In 100 mL of THF was added 935 mg (25 mmol) of LAH. The reaction vras 
stirred for 20 minutes at 20 *C, cooled to 0 "C. and quenched with water. The 
solids were filtered, washed with Et20. and the fiitrate was dried (MgS04). 
Silica gel chromatography with EtOAc in hexanes (40% to 50%) gave 2.33 g 
(38% yield) of Intermediate 9: ^H NMR (CDCI3, 400 MHz) 5 7.85 (m, 2H). 7.42 
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(m, 3H). 3.99 (m. 3). 2.90 (m. 2H). 2.41 (s. 3H); low resolution MS (ES+)m /e 
220.1 (MH*): TLC Rf = 0.43 (1/1 hexanes/EtOAc). 

Intermediate 9B; 2-r5-ethy l-2-phenv|.1 ,3-thiazol-4.vnethanol 

5 To a THF(1 5 mL) solution of 4.0 g(1 6.2 mmol) of intermediate 2B at 0°C 
was added dropwise over 10 minutes 57 mL of 1 .0 1\4 BH3-THF complex In 
THF. Stirred at 35-40 for 3 h before cooling to 0 °C and quenching with 70 
mL of MeOH. Concentrated, taken Into 50 mL of n-butanol and refluxed for 45 
min. The solution was concentrated and the residue collected was purified by 
10 silica gel chromatography. EluUon with 20-50% EtOAc In hexanes gave 2.4 g 
(64% yield) of a yellow viscous oil after concentration of the pooled product 
fracUons and drying under vacuum: NMR (CDCI3, 300 MHz) 6 7.86-7.83 
(m. 2H). 7.41-7.34 (m, 3H), 3.96 (t. 2H. J =5.5). 2.89 (t. 2H, J =5.5). 2.77 (q. 
2H, J =7.5), 1 .27 (t, 3H. J =7.5). 

15 

Intermediate 9C: r5-ethvI-2-phenvl-1.3-thiazol-4-vnmethanol 
Intemiediate 9C was prepared (as described above for Intennediate 98) from 
3.74 g of intemiediate 2C to give 2.45 g (70%) of the title compound; NMR 
(CDCI3, 300 MHz) 5 793-7.90 (m, 2H). 7.47-7.43 (m, 3H). 4.75 (s. 2H), 3.02 

20 (brs,1H).2.89(q,2H, J=7.2),1.35(t,3H. j=7.2);lowresolutloriMS 
(ES*)m/e 219.88 (MM*). 

intermediate 10; 2'r2'(4'fluorophenyl)-5'methvl-1.3-oxazol-4-ynethanol 

To a 0 «C stirred solution of 380 mg (1 .44 mmol) of ester Intemjedlate 3 
25 In 10 mL of THF was added 55 mg (1 .44 mmol) of LAN. The reaction was 
stirred for 20 minutes at 20 "C, cooled to 0 "C, and quenched wltti saturated 
aqueous NH4CI solution. The solids were filtered, washed witti Et20, and tiie 
filtrate was dried (MgS04). Silica gel chromatography with EtOAc/hexanes 
(1/2 to 2/1 ) as eluent gave 175 mg (55% yield) of Intermediate 1 0: ^H NMR 
30 (CDCI3, 400 MHz) 5 7.96 (m, 2H), 7.12 (m. 2H). 3.92 (d. 2H. J =5.0). 3.21 (s. 
1 H), 2.71 (t. 2H, J =5.6), 2.32 (s. 3H); low resolution MS (FAB)/n / e 221 
(M*); TLC Rf = 0.20 (1/1 hexanes/EtOAc). 
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Intermediate 1 0B; 2^r5-ethy[-2-(4-fluorophenvl)-1.3-oxazoM-vnethanol 
The title compound was prepared as described above for example 9B. From 
1 .3 g of intermediate 3B was prepared 1 .14 g (94%) of intermediate 1 0B as a 
yellow-colored, viscous oil; NMR (CDCI3. 400 MHz) 5 7.98-7.94 (m, 2H), 
7.10 (t, 2H, J =8.7). 3.89 (t. 2H. J =5.6). 2.71 (t. 2H, J =5.7). 2.66 (t. 2H, J 
=7.5). 1.25 (t, 3H. J =7.5): low resolution MS (ES+)m/e 236.17 (MH*); TLC 
Rf = 0.37 (1/1 hexanes/EtOAc) 

Intermediate IOC: 3-r5-ethyI-2-(fluorophenvlMr3-oxazol-4-vllpropanol 

Intermediate IOC was prepared from Intemiedlate 10B via a one 
carbon fiomologat'on procedure as described for the preparation of 
Intenmedlate 8E. Thus, 720 mg of alcohol Intennediate 10B was converted to 
Intemiedlate 10C via mesylate (828 mg), cyanide (495 mg). and acid (440 
mg) intermediates. Borane reduction (THF, 0 "C. 6.5 mL of 1 .0 M BH3/THF 
complex) Instead of LAH reduction on 430 mg of acid Intemnediate gave 320 
mg of alcohol intennediate IOC; NMR (CDCI3, 400 MHz) 5 7.98-7.93 (m. 
2H), 7,09 (t, 2H, J =8.6). 3.72 (t, 2H, J =5.8). 2.70-2.56 (m. 4H). 1 .91-1.84 (m, 
2H), 1.24 (t, 3H, J =7.5); low resolution MS (ES+)/n/e 250.15 (MH*); TLC Rf 
= 0.65 (1/2 hexanes/EtOAc). 

Intermediate 10D: r5-ethyl-2-f4-fluoroDhenvn-1.3.oxazol-4-ynmethanoi 
The title compound was prepared as described above for example 9B. From 
1.52 g of Intenmedlate 3C was prepared 735 mg (51%) of intemnediate 10D; 

NMR (CDCI3. 300 MHz) S 8.05-8.04 (m. 2H), 7.18-7.16 (m. 2H). 4.64 (s, 
2H), 2.82-2.78 (m. 2H), 2.30 (br s, 1 H), 1 ,35-1 .31 (m. 3H); low resolution MS 
(ES+)m/e 221.94 (MH*); TLC R, = 0.60 (1/2 hexanes/EtOAc). 

Intermediat e 1 1 : 2-r2-(4-fluorophenvl)-5-methvl-1 ,3-thiazol-4-y|]ethanoi 
The titie compound was prepared from crude ester Intennediate 4 and 
1 .07 g of LAH as descnTsed above for the preparation of Intermediate 1 0 to 
yield 2.8 g of Intermediate 1 1 (21% yield over two steps, preparation of 
Intemnediates 4 plus 1 1): ^H NMR (CDCI3, 400 MHz) S 7.96 (m. 2H). 7.12 (m. 
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2H), 3.92 (d. 2H, J =:5.0).,3.21 (s. 1 H). 2.71 (t. 2H. J =5.6). 2.32 (s. 3H): low 
resolution MS (FAB)/n/e 221 (M*). 

Intermediate 11 B: 2-r5-ethvl-2-(4-fIuorophenyl)-1.3-thiazoM-ynethanol 
5 The title compound was prepared as described above for example 98. From 
2.7 g of intermediate 48 was prepared 1.75 g (68%) of intennediate 1 1B as a 
colorless, viscous oil; NMR (CDCI3, 400 MHz) 5 7.85-7.80 (m. 2H). 7.07 (t, 
2H. J =8.7). 3.95 (t. 2H. J =5.6), 2.88 (t. 2H, J =5.5). 2.77 (q. 2H, J =7.5). 1.27 
(t. 3H, J =7.5); low resolution MS (ES+)m/e 252.17 (MH*); TLC Rf = 0.47 
10 (1/1 hexanes/EtOAc) 



Intermediate 12: 2-f2-(4-methoxvphenyl)-5-methyf-1.3-oxa20l-4. 
yllethanol 

To a stirring solution of 1 85 mg (0.71 mmol) of Intennediate 42 In 5 mL 
of THF at 0 "C was added 0.71 mL (0.71 mmol, 1.0 equlv) of a 1.0 M solution 
of LjAIH4 In THF. The resulting solution was stin^d at RT for 45 min then 
cooled to 0 "C and quenched by careful addition of 0.027 mL of H2O, followed 
by addition of 0.027 mL of 15% NaOH and 0.080 mL of H2O. The resulting 
20 slurry was filtered to remove the solids and the filtrate was concentrated under 
reduced pressure to afford 164 mg of the titie compound as a light yellow oil: 
^H NMR (CDCI3. 400 MHz) S 7.92 (d. 2H, J =8.8). 6.94 (d, 2H, J =8.8), 3.92 
(dt, 2H. J =5.7. 1 1 .5). 3.86 (s, 3H). 3.35 (t. 1 H. J =6.2). 2.71 (t. 2H. J =5.7). 
2.32 (s. 3H). 

Intermediat e 13; 2-r2'(4-trffluoromethyiphenvn-5-methvM.3-oxazol-4- 
yllethanol 

The titie compound was prepared from 390 mg of ester Intennediate 6 
(as described above for tiie preparation of Intennediate 1 0) to yield 170 mg of 
Intemiediate 13 : TLC Rf = 0,24 (1/1 hexanes/EtOAc). ■'H NMR (400 MHz, 
CDCI3) 5 8.08 (d. 2H. J =8.2). 7.68 (d. 2H. J =8.4), 3.93 (q, 2H, J =1 1 .4, 6.8). 
2.99 (t. 1H. J =6.0). 2.74 (t. 2H, J =5.8), 1 .56 (s, 3H). 
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Intermediate 14; 2-r2 -(4-isopropoxyphenvn-5-methyl-1,3-oxazol-4- 
yllethanol 

The tiae compound was prepared from 1.3 g of ester Intermediate 7 (as 
described above for the preparation of Intennediate 10) to yield 540 mg of 
Intermediate 14 : TLC Rf = 0.21 (1/1 hexanes/EtOAc). NMR (400 MHz, 
CDCI3) 8 7.87 (d, 2H. J =8.8), 6.9 (d. 2H. J =9.0). 4.6 (hept. 1H. J =6.0). 3.9 
(q, 2H. J =11.4. 5.7). 3.35 (t. 1H, J =6.0). 2.69 (t, 2H. J =5.6), 2.3 (s. 3H). 1.35 
(d,6H, J=6.0). 

Intermedi ate 15: 5-r2-(methanesulfonvloxv)ethvn-4-methvl-2-phenvl-1.3- 
oxazole 

To a solution of 9.41 g (46,3 mmol) of alcohol Intermediate 8 in CH2CI2 
(300 mL) at 0 "C was added 3,94 mL (50.9 mmol) of methanesulfonyl chloride 
followed by 7.75 mL (55.6 mmol) of triethylamlne. After 1 hr with gradual 
wanning to 20 °C, the solution was washed with water (3x), brine (1x), and 
dried over MgS04. Concentration gave 12.92 g (99%) of Intermediate 15 
homogeneous by TLC analysis: (Rf =0.24, 1/1 hexanes/EtOAc); NMR 
(CDCI3. 400 MHz) d 7.97 (m, 2H), 7.43 (m, 3H),.4.53 (t. 2H, J =6.5). 2.95 (s. 
3H), 2.95 (t, 2H. J =6.5). 2.36(s, 3H); low resolution MS (ES+)/n/e 281.9 
(MH+); TLC Rf = 0.35 (1/1 hexanes/EtOAc) 

Intermediate 16; 1-fphenvl)-1,3-pentanedione 

The tiOe compound was prepared according to Popio, V.V. et al. 
Synthesis (March 1991). pp 195-197. To a stirred suspension of NaH (1.2 g, 
50 mmol) and etiiyl propionate (5.73 mL, 50 mmol) in 20 mL THF at 20 **C 
was added EtOH (2 drops), acetophenone (3.0 g. 25 mmol) in 20 mL of THF. 
and dibenzo-1 8-crown-6 (1 50 mg, 0.4 mmol) in 20 mL of THF. Stin-ed for 30 
min. then at reflux for 1 hr. Cooled (0 **C). tiien added 25 mL of 10% H2SO4 
solution and the aqueous was extracted with EtjO. The organics were washed 
witii H2O, aqueous Na2C03, and brine. The solution was dried over Na2S04 
and concentrated. Purification by silica gel chromatography (1% to 10% 
EtOAc in hexanes) gave 4.0 g of Intemiediate 16 as a tiiin oil. 'H NMR 
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indicated an -10:1 mixture of tautomers favoring tlie enoi form: NMR (400 
MHz. CDCI3. enoi form) 5 7.87 (m. 2H). 7.52-7.4 (m. 3H). 6.17 (s, 1H). 2.47 (q. 
2H,J=7.5). 1.21(t.3H,J=7.5) 

Intermediates 1 7, 1 8, and 20-33 were prepared analogous to the 
method described above for the preparation of Intermediate 16. 

Intermediate 17: 1-(phenyl)-1.3-hexanedlone 

The title compound was prepared (as described above for Intermediate 
16) ftx3m 3.0 g of acetophenone and 5.8 g of ethyl butyrate to yield 4.0 
grams of Intemnedlate 1 7 as an oil: TLC Rf - 0.51 (1/9 EtOAc/Hexanes); 
NMR (400 MHz, CDCI3) 5 7.88 (m. 2H). 7.48 (m. 3H), 6.17 (s.lH), 2.4 (t. 2H. J 
=7.6), 1.72 (q. 2H, J =7.6). 1.0 (t. 3H, J =7.2); low resolution MS (ES+) m / e 
213.0 (M+Na*). 

Intermediate 18: 1-(phenyl)-1.3-heptanedione 

The title compound was prepared (as described above for Intenmediate 
1 6) from 2.2 g (1 8.3 mmol) of acetophenone and 4.51 g (35 mmol) of ethyl 
valerate to yield 2.6 grariris of intemiedlate 1 8: : TLC Rf = 0.52 (1/9 
EtpAc/Hexanes): NMR (400 MHz, CDQa) 5 7.87 (m. 2H). 7.48 (m, 3H), 
6.17 (s,1H), 2.42 (t. 2H, J =7.6). 1.67 (m. 2H). 1.4 (m. 2H). 0.95 (t, 3H. J 
=7.2); low resolution MS (ES+) m / e 205.1 (MH+), 227.1 (M+Na*). 

Intermediate 19; 1-(phenyl)-1.3-decanedione 

To a solution of 1 g (6.1 mmol) of benzoylacetone in 6 mL of THF at - 
78 *'C was added 8.2 mL (1 2.3 mmol) of a 1 .5 M LDA solution In THF. 
Wanned to 0 °C over 2 h, then 2.6 mL (12.3 mmol) of 1-iodohexane was 
added. The mixture was stin-ed at rt for 3 h before quenching with saturated 
aqueous NH4CI solution and dilution with EtzO. The organics were dried 
(Na2S04), filtered, concentrated, and purified by silica gel chromatography 
(15/1 hexanes/Et20) to yield Intennediate 1 9: TLC Rf = 0.52 (1/10 
Et20/Hexanes);^H NMR (400 MHz. CDCI3. enoi fonn) 6 7.88 (m. 2H), 7.54- 
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• 7.43 (m. 3H), 6.17 (s. lH). 2.42 (t, 2H. J =7.6), 1.66 (m. 2H), 1.4-1.25 (m. 8H). 
0.85 (m, SH); low resolution MS (ES+) m / e 269.0 (M+Na*). 

Intermediate 20: 1-(2-Fluorophenyl)-1,3-butanedione 

The title compound was prepared (as described above for Intermediate 
1 6) from 2.0 g of 2'-fIuorqacetophenone and 2.86 mL of EtOAc to yield 
Intemiediate 20: NMR (400 MHz, CDCI3. enol fomij 5 7.70 (dt, 1 H, J =1 .79, 
7.69), 7.45 (m. 1H). 7.24 (m, 1H), 7.10 (m. 1H). 6.28 (s, 1H), 2.20 (s, 3H). 

Intermediate 21: 1-f3-methylphenvl)'1.3-butanedione 

The title compound was prepared (as described above for Intermediate 
16) flrom 2.72 mL of 3'-methylacetophenone and 3.95 mL of EtOAc to yield 
2.94 grams of Intemnedlate 21 as an oil: NMR (400 MHz. CDCI3, enol form) 
S 7.70 (m. 2H). 7.34 (m. 2H), 6.17 (s. 1H), 2.41 (s, 3H). 2.20 (s, 3H); low 
resolution MS (ES) m / e 177.1 (MH*). 

Intermediate 22: 1-f4-methoxvphenyl)-1.3-butanedione 

The title compound was prepared (as described above for Intermediate 
16)from3.0gof4'-methoxyacetophenone and 3.95 mL of EtOAc. 
Purification by recrystallization from toluene/hexane afforded the title 
compound: ^H NMR (400 MHz, CDCI3. enol fomri) 5 7.70 (d, 2H, J :^.20). 
7.34 (d. 2H, J =8.20). 6.17 (s, IN), 3.87 (s, 3H). 2.17 (s. 3H): low resolution 
MS (ES)m/e 193:1 (MH*) 

Intermediate 23: 1-f2'hydroxvphenyn-1.3-butanedione 

The tifle compound was purchased from Aldrich Chemical Co. 

Intennedlate 24; 1-f4-trtfluoromethylphenvn-1.3'butaned!one 

The titie compound was prepared (as descnTied above for Intemnedlate 
16) from 51.43 g of 4'-trifIuoroacetophenone and 53.4 mL of EtOAc to yield 
35.78 g of Intermediate 24 : TLC analysis: Rf = 0.70 (2/1. hexanes/EtOAc), 
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NMR (400 MHz, CDCI3, end form) 5 7.96 (d. 2H. J =7.0), 7.7 (d. 2H. J =7.0). 
6.2(s, 1H),2.23(s.3H). 

Intermediate 25: 1-(4-trifluoromethylphenyl)-1,3'pentanedfone 

The title compound was prepared (as described above for Intermediate 
16) from 1.5 g of 4'-trifluoromethylacetophenone and 1.54 mL of methyl 
propionate to yield 0.69 g of intermediate 25: TLC analysis: Rf = 0.75 (2/1 . 
hexanes/EtOAc). NI\4R (400 MHz, CDCI3. enol fbmi) 5 7.92-7.86 (m, 2H), 
7.12 (t. 2H. J = 8.6), 6.1 (s, 1H), 2.45 (q. 2H. J =7.5). 1 .21 (t, 3H. J =7.5). 

Intermediate 26: 1-(4-Fluorophenyl)-1,3-butanedione 

The title compound was prepared (as described above for intermediate 
16) from 2.42 mL of 4'-fluoroacetophenone and 3.95 mL of EtOAc to yield 
Intemiedlate 26 as an oil: ^H NMR (400 MHz, CDCI3. enol form) 6 7.89 (dd, 
2H, J =8.90, 5.40). 7.13 (dd. 2H. J=17.2. 8.60). 6.13 (s, 1H). 2.19 (s, 3H).. 

Intermediate 27: 1-(4^nethvlphenyl)^1,3^butaned^one 

The title compound was prepared (as described above for Intermediate 
16) from 2.0 g of 4'-methylacetophenone and 2.9 mL of EtOAc to yield 1.68 
grams of Intennediate 27: TLC analysis: Rf = 0.61 (5/1, hexanes/EtOAc), 
NMR (400 MHz, CDCI3, enol ioxm) 5 7,72 (d, 2H. J =8.2), 7.24 (d, 2H. J =7.4). 
6.15 (s, 1H), 2.4 (s. 3H), 2.2 (s, 3H). 

Intermediate 28: 1-(4-cliIorophenyl)-1,3-butanedione 

The title compound was prepared (as described above for Intermediate 
16) from 2.0 g of 4'-chloroacetophenone and 2.53 mL of EtOAc to yield 1.7 
grams of Intennediate 28: TLC analysis: Rf = 0.73 (2/1, hexanes/EtOAc); ^H 
NMR (400 MHz, CDCI3, end fomi) 6 7.82 (d, 2H, J =8.0), 7.42 (d. 2H, J =8.0), 
6.13(s, 1H),2.2(s.3H). 
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Intermediate 29: 1-f4-isopropoxvphenvl)-1.3-butanedione 

The title compound was prepared (as described above for Intermediate 
1 6) from 2.42 g of 4'-isopropoxyacetopiienone and 2.65 mL of EtOAc to yield 
2.25 grams of intermediate 29 : TLC analysis: Rf = 0.73 (2/1, hexanes/EtOAc); 

NMR (400 MHz, CDCI3. enol fomi) 5 7.84 (d, 2H. J =8.9), 6.9 (d. 2H, J 
=9.0), 6.1 (s. 1H). 4.62 (hept. 1H. J=6.0). 2.16 (s. 3H). 1.36 (d, 6H, J =6.0). 

Intermediate 30; 1-(2-chlorophenvl)-1.3-butanedione 

The title compound was prepared (as described above for Intemiediate 
18) from 2.0 g of 2'-chloroacetDphenone and 2.53 mL of EtOAc to yield 0.5 g 
of Intermediate 30: TLC analysis: Rf « 0.76 (2/1, hexanes/EtOAc); NMR 
(400 MHz, CDCI3, enol fomi) 5 7.6-7.55 (m. 1H), 7.45-7.43 (m. 1H). 7.4-7.32 
(m, 1 H). 6.05 (s, 1 H). 2.1 8 (s. 3H). 

Intermediate 31: 1-(3-thlenyl)-1.3«butanedlone 

The title compound was prepared (as described above for Intemiediate 
1 6) from 1 .5 g of 3-acetylthiophene and 2.32 mL of EtOAc to yield 1 .28 
grams of Intemiediate 31 as a yellow oil: TLC Rf = 0.65 (2/1 , 
hexanes/EtOAc): ^H NMR (400 MHz. CDCI3, enol fomfi major, - 85:15) 6 8.0 
(m. 1H), 7.45 (m, 1H), 7.35 (m, 1H). 6.0 (s, IN), 2.18 (s. 3H). 

Intermediate 32: 1-(4-FluorophenvD-1.3-P6ntanedlone 

The title compound was prepared (as described above for Intemiediate 
16) from 0.525 g of 4-fluoroacetophenone and 0.73 mL of methyl propionate 
to yield 120 mg of Intemnediate 32 : TLC analysis: Rf = 0.77 (2/1, 
hexanes/EtOAc); NMR (400 MHz. CDCI3. enol fomi) 5 7.98 (d, 2H, J =8.3). 
7.7 (d, 2H, J =8.3), 6.12 (s, 1H), 1.55 (s, 3H): low resolution mass spectnjm 
(ES+) 195 (MH+) 



Intennediate 33: 1-(cyclohexyl)-1,3-butanedione 

The title compound was prepared as described above from 1 .5 g of 
cyclohexyl metiiyl ketone and 2.32 mL of EtOAc to yield 1 .06 grams of 
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Intermediate 33 as a yellow oil: UC R, = 0.65 (3/1 , hexanes/EtOAc); NMR 
(400 MHz. CDCI3. end fomi) 5 5.5 (s. 1H), 2.19-2.12 (m, 1H). 2.08 (s. 3H). 
1.85-1.55 (m, 5 H). 1.41-1.15 (m. 5H). 

Intermediate 34: 1-f2-pyrazinvl)-1.3-butanedione 

To a solution of methyl 2-pyridazlnecarboxylate (1.5 g, 10.86 mmol) in 
3 mL of acetone and 1 0 mL of THF was slowly added 590 mg (1 0.86 mmol) of 
NaOMe and the resulting mixture was refluxed for 4 hr. The mixture was 
filtered, the filtrate was acidified and extracted with CH2CI2, and the oiganlcs 
were dried over MgS04 to yield 940 mg (53%) homogeneous by TLC: ~ 0.5 
(2/1, EtOAc/hexanes): NMR (400 MHz, CPCI3. enol fomi) 8 9.27 (d. 1H, J 
=1.4). 8.7 (d. 1H, J =2.4), 8.6 (t. 1H. J =1.8), 2.26 (s. 3H). 

Intermediate 35; 1-(2-pyridinvl)»1.3-butanedione 

Intemiediate 36 was prepared as described above for Intermediate 35 
from 2.0 g of methyl 2-pyridylcarfaoxylate and 4.0 mL of acetone to yield 1.08 
g of the title compound (45% yield) as a light brown oil: TLC analysis: Rf = 
0.73 (2/1 , hexanes/EtOAc); ^H NMR (400 MHz, CDCI3, mixture of enol/non- 
enol fomis -80/20) 5 8.66 (m. 1H), 8.05 (m. IN), 7.85 (m. 1H). 7.46 (m. 1H). 
6.8 (s, 1 H), 2.24 (s, 3H), (non-enol fomn singlets observed at 4.28 and 2.35).; 
low resolution mass spectaim (ES+) 1 64, 1 (MH+). 

Intermediate 36; 1 •■f2.34-<rlfluorophenvn-243utyn-1 -one 

Propynylllthium (720 mg, 14.05 mmol) was added to a 0 »C stined 
solution of 1 .5 g (9.37 mmol) of 2,3,4-trifIuorobenzaidehyde and the solution 
was allowed to stir for 1 h with warming to ambient temperature. The solution 
was diluted witii. EtOAc and washed with H2O and brine. The organics were 
dried over MgS04 and concentrated (yield of intemiediate alcohol, 1 .88 g). 
The cmde product was stin^ in 30 mL of CH2CI2 with 4 g of activated Mn02 
at 20 ^'C for 2.5 h. The mixture was filtered thnaugh a pad of celite/silica gel 
and concentrated to yield 1.31 g (47% overall yield) of cmde product 
homogeneous by TLC analysis: Rf = 0.6 (2/1, hexanes/EtOAc); ^H NMR (300 
MHz, CDCI3) 6 7.9-7.8 (m. 1H). 7.1-6.95 (m 1H). 2.13 (s, 3H). 
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Intermediates 37-43 were prepared analogous to the method described 
above for the preparation of Intermediate 36. 

Intermediate 37; 1 -(2-fluoro-3-trifluoromethvlphenvl)-1 .3-pentanedlone 

The title compound was prepared (as described above for Intermediate 
36) from 0.5 g of 2'-fluoro-3'-trifluoromethylbenzaldehyde and 1 .03 g of Mn02 
to yield 0.46 g (75% overall yield) of Intermediate 37: NMR (400 MHz. 
CDCI3) 8 8.19 (m, 1H). 7.84 (m. 1H), 7.32 (m, 1H). 2.1 (s. 3H). 

Intermediate 38: 1-(2A54rifluorophenvn-2-butyn-1-one 

Intennediate 38 was prepared (as described above for tntennediate 36) 
from 1-propynyIIithlum, 0.5 g of 2".4'.5'-trifluorobenzaldehyde, and 0.87 g of 
MnOa to yield 0.39 g (63% overall yield) of the title compound: NMR (400 
MHz, CDCI3) 5 7.91-7.82 (m, 1H). 7.05-6.96 (m, 1H), 2.14 (s. 3H). Forthe 
alcohol Intennediate; ^H NMR (400 MHz. CDCI3) 6 7.64-7.48 (m, 1H), 6.97- 
6.88 (m. 1H). 5.64 (s, 1H). 1,91 (s, 3H). 

Intermediate 39: 1-f2.4-dlfluorophflnvn-2-butvn-1-one 

Intermediate 39 was prepared (as described above for Intermediate 36) 
from 1-propynyflithlum, 500 mg of 2',4'-drfluorobenzaIdehyde, and 1.5 g of 
Mn02 to yield 400 mg of tlie title conipound homogeneous by TLC (Rf = 0.63, 
2/1 hexanes/EtOAc): ^H NMR (400 MHz, CDCI3) 6 8.13-8.06 (m. 1H). 6,99- 
6.94 (m 1 H). 6.91 .6,85 (m, 1H), 2,14 (s. 3H). 

Intennediate 40; 1-f2.3-difluorophenyl)-2-butyn-1-one 

Intennediate 40 was prepared (as described above for intermediate 36) 
from 1-propynyllithium, 500 mg of 2.3-difIuorobenzaldehyde, and 1 .5 g of 
Mn02 to yield 440 mg of the title compound homogeneous by TLC (Rf = 0.5, 
2/1 hexanes/EtOAc); ^H NMR (400 MHz. CDCI3) 5 7.82-7.86 (m, 1 H), 7.43- 
7.35 (m 1H). 7.22-7.15 (m. 1H). 2.15 (s, 3H). 
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Intermediate 41 ; 1 -(4-nitrophenvl)-2-butvn-1-one 

Intermediate 41 was prepared (as described above for intermediate 36) 
from 1-propynylIithium, 1.0 gram of 4'-nltrobenzaldehyde, and 1.0 g of MnOg 
to yield 430 mg of the title compound homogeneous by TLC analysis: R( = 
5 0.55 (2/1 , hexanes/EtOAc), NMR (400 MHz, CDCI3) 6 8.32-8.28 (m. 4H). 
2.12 (s,3H). 

Intermediate 42: 1 -(3-nitrophenyl)'2-butvn-1 -one 

Intemfiedlate 42 was prepared (as described above for Intermediate 36) 
3 from l-propynyllithlum and 0.5 g of S'-nltrobenzaldehyde and 1 .5 g MnCb to 
yield 280 mg of the title compound: TLC analysis: Rf = 0.50 (2/1 , 
hexanes/EtOAc). NMR (400 MHz. CDCI3) 5 8.95 (t. 1H. J =1.8). 8.47 (t. 1H, 
J =1.7). 8.44 (t 1H, J =1.7). 7.7 (t, 1H. J =8.0). 2.23 (s. 3H). 

Intermediate 43; 1-f2-thiazolyi)-2-butyn-1-one 

Intennedlate 43 was prepared (as described above for Intemiediate 36) 
from 1-propynyllrthium. 2-thlophene cartjoxaldehyde (108 mg) and 300 mg of 
MnOz to yield 65 mg of the title compound : TLC analysis: Rf = 0.50 (1/1 . 
hexanes/EtOAc); ^H NMR (400 MHz. CDCI3) 8 8.1 (d, 1H. J =^.8). 7.71 (d. 1H. 
J =2.9), 2.21 (s, 3H); low resolution mass spectrum (ES+) 152.1 (MH+). 

Intennedlat e 44; 3-Broino-4.4.4-trifluoro.1-phenylbut-2-en-1-one 
(mixture of E- and Z-lsomers. ~ 85:15) 

To a solution of 7.58 g (28.9 mmol) of triphenylphosphine m 60 mL of 
CH2CI2 at 0 "C was added 1.49 mL (28.9 mmol) of bromine dropwise. The 
solution was warmed to ambient temperature and 5.0 g (23.1 mmol) of 
trifluoroacetyl-acetophenone in 25 mL CH2CI2 and 6.45 mL (46.3 mmol) of 
triethylamlne were added. The mixture was stln«d for two hours until no 
further change was observed by TLC analysis (3/1 hexanes/EtOAc). The 
mbcture was washed with 1 .0 N HCI. H2O. and brine. The organics were dried 
over MgS04, concentrated, and the residue purified by silica gel 
chromatography (20/1 hexanes/EtOAc) to give 1 .6 g of impure material and 
1 .1 5 9 (25% yield) of Intemiediate 44 as an oil: TLC Rf = 0.74 (3/1 . 
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hexanes/EtOAc); 'H NMR (400 MHz. CDCI3) 5 7.95 - 7.5 (series of multiplets. 
5H); ^^F NMR (282 MHz, CDCI3) singlet. 5 -100.5 ppm) 

Intermediate 45; ^2S) .2-amino-3-f4-f2-f5-methvl-2.phenvM.3-oxa2ol.4- 
s yl)ethoxvTphenyl}propanoIc acid 

Dianion coupling method : To a solution of fi 4 g (10 ?^ mrTiftt) of M 
(BocK-Tyrasine In 5 mL of DMSO and 1 0 mL of H2O was added 1 .7 g (42.5 
mmol) of freshly ground NaOH pellets. The mixture was heated to 55-60 "C 
and a solution of 6.5 g (23.1 mmol) of mesylate intermediate 15 in 10 mL of 

10 DMSO was added dropwise over ~ 5 min. The resulting mixture was stined 
vigorously for 8 hr at 55-60 "C, cooled to 20 "C, and poured into 100 mL of 
H2O and extracted with EtzO (2 x 50 mL). The aqueous phase was separated 
and acidified to pH~2-3 with glacial acetic acid/HCI. The resulting sluny was 
extracted with EtOAc several times, dried (MgS04), and the oiganlcs were 

15 concentrated to a tan oil The oil was triturated with hexanes/EtOAc (3/1) to 

give a cream-colored solid. This solid was recrystallized from hot l\4eOH/ H2O 
(2.5/1) to yield 5.5 g (61 % yield) of Boo-protected intermediate as a white 
solid after drying fri a vacuum oven at 60 "C for -14 hr. To a solution of 43.54 
g (93.3 mmol) of the above Boo-protected Intemiediate in 1 50 mL of dioxane 

20 was added 200 mL of 4.0 N HCI in dioxane solution and the mixture was 
stirred over 7 hr with the gradual formation of a white solid. The solids were 
filtered (rinsing with EfeO), suspended Into 1 L of H2O. and the pH was 
adjusted Id pH~5 with 15% NaOH. The resulting white solids were collected 
via filtration, washed with H2O and CH3CN, and dried overnight at 70 "C In a 

25 vacuum oven to give 32.9 g (96%) of intemiediate 45 as a white solid: 

NMR (DMSO-de. 300 MHz) 5 7.95 (m. 2H). 7.55 (m. 3H). 7.22 (d, 2H. J =8.5), 
6.9 (d, 2H, J =8.5). 4.21 (t, 2H. J =6.4). 3.1 (dd. 1H. J =14.3. 4.1). 4.17 (m. 
1H). 2.96 (t. 2H. J =6.6). 2.83 (dd. 1H. 7 =14.3. 8.4). 2.53 (s. 3H). a-methine 
proton assumed under H2O peak:; low resolution MS (ES+)m/e 367.4 
30 (MH*): 



Alternative Mitsunobu coupling method. 
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To a solution of 4.46 g (21.9 mmol) of alcohol Intermediate 8. 5.88 g 
(19.9 mmol) of N-Boc-L-tyrosine methyl ester, and 6.26 g (23.9 mmol) of 
trlphenylphosphlne in 1 50 mL of toluene at 45 °C was added dropwise a 
solution of 3.81 g (21.9 mmol) of DEAD in 50 mL of toluene. The resulting 
clear solution was stirred at 20 ^'C for 8 hr, concentrated, and the residue re- 
dlssolved Into EtzO (200 mL). To this was added 75 mL of IN NaOH solution. 
The mixture was rapidly stirred for 30 min until phenol no longer present by 
TLC. The aqueous phase was extracted with EtOAc and the combined 
organics were dried (MgS04) and concentrated. The crude tan-colored solid 
was purified by silica gel chromatography (CH2CI2/ EtaO, 12/1 to 8/1) to give 
an impure product A second column eluting with CH2Cl2/hexane (4/1). 
CH2CI2. and CH2CI2/ Et20 (10/1) gave 5.5 g (57% yield ) of a clear yellow oil. 
To this oil In 150 mL of THF was added dropwise 13.7 mL of 1.0 M LiOH In 
H2O solution. To this was added an additional 75 mL of THF and 5 mL of 
MeOH to give a clear solution. The solution was stinred at 20 °C and the 
progress of the reaction was monitored by TLC (CHCIa/MeOH, 9/1 ). The THF 
was removed at reduced pressure and the aqueous phase exfa-acted with 
EtOAc/1 .0 N HCI. The organics were washed wfth H2O, dried over MgS04. 
concentrated, and tiie resulting cmde oil was purified by silica gei 
chromatography (EtOAc/hexanes. 1/1 to 8/1 gradient) to give 3.22 g (61%) of 
a foam. To this foam in 15 mL of dioxane was added dropwise 15 mL of 4.0 N 
HCI in dioxane solution at 20 "C. Stirred the mixture for 4 hr producing a white 
solid precipitate. The solids were filtered washing with Et20, then dissolved 
into H2O and the pH adjusted down to ~pH 5 witii the dropwise addition of 1 .0 
N NaOH solution. The resulting white precipitate was collected by filtration 
and dried in a vacuum oven at 60 "C overnight to yield 1 .72 g of Intennediate 
45 as a white solid. 

Intermediate 46; (2S).2-amino-3-f4-(2-r2-(4-fIuorophenyl)-5-methvl-1.3- 
oxa2ol-4-vlletiioxv>phenvl)propanoicacid 

DEAD (1 .26 mL, 8.1 6 mmol) was added dropwise to a solution of 2.14 
g (8.16 mmol) of triphenylphosphlne In 16 mL of THF at 0 "C. This solution 
was then added to a mixture of 2.41 g (8.1 6 mmol) of N-(Boc)-L-Tyrosine 



wo 00/08002 PCT/EP99/05666 

45 

methyl ester (see, e.g.i A. Kolodziejczyl, et ai., J. Org. Chem., 46(9). pp 1944- 
1946 (1981)) and Intermediate 9 in 16 mL of THF at 0 "C. The solution was 
stirred at 20 °C for 20 h and concentrated to an oil. The crude material was 
purified by silica gel chromatography (4:1 hexanes:EtOAc) to yield 2.78 grams 
5 (69% yield) of the protected amino acid Intermediate. Deprotectlon was 
achieved as follows: Ester hydrolysis - To a solution of 2.77 g (5.58 mmol) of 
the above ester In 45 mL of THF and 15 mL of H2O at 0 was added 8.5 mL 
(8.6 mmol) of 1.0 M aqueous LIOH solution. After 2 h at 20 °C. EtOAc was 
added and the mbdure was acidified with 0.1 N HCI. The aqueous was 
10 extracted with EtOAc and the organlcs were dried (MgS04) and concentrated 
to give a white glass-like solid (2.67 g). Boc Deprotectlon - The solid from the 
ester hydrolysis above (2.64 g. 5.47 mmol) was taken into 60 mL CHaCia and 
treated with 30 mL of TFA with stim'ng for 1 h. The solution was concentrated, 
the residue was dissolved Into -400 mL of H2O, and the pH was adjusted to 
15 ~pH 7 with aqueous 1 .0 N NaOH solution. The suspension was filtered and 
the collected solids were dried for 48 h at 70 *'C under vacuum to yield 1 .61 g 
(77% yield for deprotectlon, 53% overall yield) of Intermediate 46 as a flufiy 
beige-colored solid: NMR (DMSO-de, 300 MHz) 8 7.93 (dd, 2H, J =8.7, 
5.4). 7.3 (t, 2H, J =8.7), 7.12 (d. 2H, J =8.0). 6.83 (d. 2H, J =8.2), 4.15 (t, 2H, J 
=6.5), 3.02 (dd, 1 H. J =14.2, 4.3), 2.89 (t. 2H. J =6.5), 2.76 (dd, 1 H, J =14.4. 
8.2), 2.34 (s, 3H); low resolution MS (ES+)m/e 384.9 (MH*). 

Intermediates 47-51 were prepared analogous to the method described 
above for the preparation of Intermediate 46 

Intermediate 47: (2S)-2-amlno.3-f4-r2-(5-methvI-2-phenvl-1.3-thlazoM- 
yQethoxvlphenyDpropanoic acid 

Intermediate 47 was prepared from 2.41 g of N-(Boc)-L-Tyrosine 
methyl ester and 1.79 g of Intermediate 10 to yield 1.61 g (51% overall yield) 
of the title compound as a solid: ^H NMR (DMSO-de, 400 MHz) 5 7.82 (d, 2H. 
J =7.5). 7.42 (m. 3H). 7.12 (d. 2H. J =8.2), 6.82 (d. 2H. J =8.4). 4.23 (t. 2H. J 
=6.6). 3.1 (t, 2H, J =6.6), 2.83 (dd. 1H. J =14.1. 3.7), 2.53 (s, 3H), second 
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proton of methylene assumed under H2O peak; low resolution MS (ES+)m/e 
383.1 (MH+): 

Intermediate 48: (2S)-2-am^no-3-(4-r2■^2-(4^fluorophe^vl)-5-methvl-1.3■ 
thiazo^-4-yllethoxy}phenyl)propanoic acid 

Intermediate 48 was prepared from 224 mg of N-(Boc)-L-Tyrosine 
methyl ester and 180 mg of Intermediate 1 1 to yield 149 mg (51% overall 
yield) of the title compound as a solid: NMR (DMSO-de. 400 MHz) 5 7.82 
(dd, 2H. J =8.6, 5.5), 7.23 (t. 2H, J =8.7). 7.08 (d, 2H. J =8.4), 6.8 (d, 2H, J 
=8.5), 4.56 (br s, 1H), 4.19 (t 2H, J =6.6), 3.56 (m, 1H), 3.03 (t, 2H. J =6.6), 
2.95 (m, 1 H), 2.79 (dd, 1 H, J =14.5, 7.5). 2.37 (s, 3H); low resolution MS 
(ES+)n7/e 400.9 (MH*). 

Intermediate 49; (2S)-2-amino-3-(4-f2-r2-(4-methoxyphenyn-5-methvl-1,3- 
oxazol-4-ynethoxv>phenyl)propanoicacid 

Intermediate 49 was prepared from 735 mg of N-(Boc)-L-Tyroslne 
methyl ester and 580 mgof Intennediate 12toyieid 220 mg (22% overall 
yield) of the title compound as a solid. ""H NMR (DMSO-de. 400 MHz) 5 8.1 6 
(d. 2H, J =8.2). 7.92 (d, 2H, J =8.4), 7.21 (d, 2H, J =8.5), 6.93 (d, 2H, J =8.5), 
4.25 (t, 2H. J =6.5), 3.1 (dd. 1 H. J «14.4, 4.8), 3.0 (t, 2H. J =6.5), 2.76 (dd, 1H, 
J =14.4, 7.9), 2.46 (s. 3H); low resolution MS (ES+)n7 /e 434.9 (MH*). 

Intermediate 50; f2S)-2-amino-3-r4-(2-f5-methvl-2-r4- 
(trifluoromethyl)phenvlM .3-oxazol-4-yQethoxv)phenynpropanoic add 

Intermediate 50 was prepared from 185 mg of N-(Boc)-L-Tyrosine 
methyl ester and 170mgof Intemiediate 13toyield 130mg (48% overall 
yield) of the titie compound as a solid: ^H NMR (DMSO-de. 400 MHz) 5 8.1 6 
(d, 2H. J =8.2). 7.92 (d. 2H, J =8.4). 7J21 (d, 2H, J =8.5), 6.93 (d, 2H. J =8.5). 
4.25 (t. 2H. J =6.5). 3.1 (dd. 1H. J =14.4. 4.8). 3.0 (t. 2H, J =6.5). 2.76 (dd, 1H. 
J =14.4. 7.9). 2.46 (S.3H); low resolution MS {ES+)m/e 434.9 (MH*). 
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Intermediate 51 : (2S).2-amino-3.f 4^2-r2.r4-fsoDrQpoxvphenvn-5-methyl. 

1,3-oxazo M-yl]ethoxv>phenvnprop anoicar?ri 

Intermediate 51 was prepared from 598 mg of N-(Boc)-L-Tyrosine 

methyl ester and 530 mg of Intermediate 1 4 to yield 540 mg (63% overall 
yield) of the title compound as a solid. NMR (DMSO-dg. 400 MHz) 5 7,77 
(d, 2H. J =8.7). 7.12 (d. 2H. J =8.6). 6.9 (d. 2H. J =8.9). 6.82 (d. 2H. J =8.5). 
4.65 (hept. 1H. J =6.0), 4.13 (t. 2H. J =6.6). 3.0 (dd. 1H. J =14.4. 4.5). 2.85 (t. 
2H. J =6.4), 2.76 (dd, 1H. J =14.4. 8.0), 2.31 (s. 3H). 1.25 (d, 6H. J =6.0); 
low resolution MS (ES+)m/e 425.2 (MH*). 



Intermediate 52: (2S).2.amino .3-{4-r2-/5.ethYl-2-phenv|.1.3-oxa2oM. 
yl)ethoxvlphenvl>propanoic acid 

To a mixture of 640 mg (2.95 mmol, 1.1 eq.) of alcohol intermediate 
8B, 790 mg (2.67 mmol. 1.0 eq.) of N-(Boc)-L-Tyrasine methyl ester, and 773 
mg (2.95 mmol. 1.1 eq.) of triphenylphosphlne in 15 mL of anhydrous toluene 
at 50 "C was added 702 mg (3.47 mmol. 1.3 eq) of DIAD as a solution In 10 
mL of toluene. Stin-ed 2.5 hrat 50 "C. Cooled, concentrated, purified by 
loading directly onto a silica gel column. Elution with EtOAc/Hexanes (1/20 to 
1/1) gave 1.15 grams (87% yield) of BOC-protected Intermediate methyl ester 
of sufficient purity to carry fbnward Into the following deprotecBon reactions f H 
NMR (DMSO^a. 300 MHz) 8 8.07-8.03 (m, 2H). 7.47 (m, 3H), 7.03 (d, 2H, J 
=8.5), 6.86 (d. 2H. J =8.5), 4.58^.51 (m, 1H), 4.26 (t, 2H. J =6.5), 3.72 (s, 
3H), 3.06-3.0 (m. 4H), 2.78 (q, 2H. J =7.5), 1.43 (s, 9H). 1.34 (t, 3H, J =7.6)]; 
Deprotections: To a THF/H2O (15 mU5 mL) solution of 900 mg of the above 
protected amino add at 0 **C was added 2.64 mL of a 1 .0 M LIOH In water 
solution. Stirred 2.5 hrs. Diluted ttie mixture witii 30 mL of EtOAc and tiie pH 
was adjusted downward to -6 by tiie addition of 0.1 M HCI solution. The 
aqueous was extracted with EtOAa The organics were dried (MgS04) and 
concent^ted. then taken Into DCM (15 mL) at 0 ""C and treated with 7.5 mL of 
TFA. The solution was concentrated after 1 hr, then concentrated several 
times from DCM to yield 1 .4 g of crude Intermediate 52 (TFA salt). This solid 
was stirred witti 50 mL of EtzO for 30 min. The solids were collected via 
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filtration and dried under vacuum for 12 h to yield 740 mg (67%) of tlie title 
compound as an off white solid; NMR (DMSO-de, 300 MHz) 5 8.18 (br s, 
2H). 7.93-7.90 (m, 2H). 7.51-7.48 (m. 3H). 7.15 (d. 2H. J =8.5). 6.89 (d. 2H, J 
=8.4). 4.18 (t. 2H. J =7.5). 4.1 1 (m. 1H), 3.01-2.99 (m, 2H). 2.95-2.90 (m. 2H). 
5 2.75 (q, 2H. J =7.5), 1 .23 (t, 3H, J =7.5); low resolution MS (ES*)m/e 381 .07 
(MH*). 

Intermediate 53; (2S)-2-amino-3-^4-r2-f2-phenyl-5-proDyM.3-oxazol-4- 
yi)ethoxyTphenyl)propanoic acid 

10 Amino acid Intermediate 53 was prepared as described for the 

preparation of Intennediate 46. From 460 mg of N-(Boc)-L-Tyrosine methyl 
ester and 360 mg of Intemnediate 8C was prepared . 41 0 mg (67% overall 
yield) of the title compound as a solid: NMR (DMSO-de. 300 MHz) 6 7.90- 
7.87 (m. 2H). 7.48-7.46 (m. 3H). 7.13 (d. 2H. J =8.4). 6.85 (d. 2H. J =8.4). 

15 4.17 (t, 2H, J =6.3), 4.0 (t. 1H, J =6.3). 2.99 (t. 1H. J = 6.3). 2.92 (t. 1H, J = 

6.3). 2.69 (t, 2H. J =7.2). 1.66 (q. 2H. J =7.5). 0.93 (t. 3H. J =7.2): low 
resolution MS (ES^m/e 395.09 (MH^; TLC Rf = 0.24 (10/1, DCM/MeOH). 

20 

Intermediate 54 ; (2S)-2-am^no-3-|4-^f5-methv^-2-Dhenyl-1^-oxazol-4- 
yl)m6thoxv^phenvl)p^opanoic acid 

Amino acid Intermediate 54 was prepared as described for the 
preparation of Intermediate 46. From 187 mg of N-(Boc)-L-TyrtJsine methyl 

25 ester and 120 mg of Intennediate 8D (with DIAD replacing DEAD) was 
prepared 116 mg (53% overall yield) of the title compound as a solid. ^H 
NMR (DMSO-de, 300 MHz) 5 7.89-7.85 (m, 2H). 7.43-7.36 (m, 3H), 7.12 (d, 
2H. J =8,5). 6.9 (d. 2H. J =8.5). 4.9 (s, 2H). 3.63 (m. 1H). 3.0 (dd. 1 H. J =14.4. 
4.5), 2.85 (dd, 1 H, J =14.4. 8.1). 2.37 (s. 3H): low resolution MS (ES+)m /e 

30 353.07 (MH*), 



Intermediate 55 ; (2S)-2-amino-3-{4.r3.f5-methyl-2-phenyl-1 .3-oxazol.4- 
yl)propoxv1phenvllproparioic acid 
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Amino acid Intermediate 55 was prepared as described for the 
preparation of Intermediate 46. From 503 mg of N-(Boc)-L-Tyrosine methyl 
ester and 370 mg of Intermediate 8E to yield 443 mg (68% overall yield) of 
the title compound as a solid. 'H NMR (DMSO-de. 300 MHz) S 7.90-7.86 (m. 
2H), 7.52-7.44 (m. 3H), 7.14 (d, 2H. J =8.5), 6.86 (d. 2H. J =8.4), 3.94 (t, 2H. J 
=6.2). 3.75 (m. 1H). 3.03 (dd, 1H. J=14.3, 5.1), 2.90 (dd, 1H, J =14.3. 7.2). 
2.59 (t. 2H. J =7.3). 2.27 (s. 3H), 2.0 (m, 2H); TLC R, = 0.22 (10/1. 
DCM/MeOH); low resolution MS (ES+)/77/e 381.12 (MH*). 

Intermediate 56 ; f2S)-2-amlno-3-(4-r2-r5-ethvl-2-f4-fluorophenylM .3- 
thiazol-4-vllethoxv>phenyl)propanoic acid 

Intennedlate 56 was prepared as described above for the preparation of 
Intermediate 52. From 534 mg of N-(Boc)-L-Tyroslne methyl ester and 500 mg 
of Intemiediate 1 1B was prepared 900 mg of BOC-protected Intermediate 
methyl ester (94% yield; NMR (CDCb. 300 MHz) 5 7.9 (dd. 2H, 8.7, 5.2). 
7.13 (t. 2H. J =8.6), 7.04 (d, 2H. J=8.5), 6.85 (d, 2H, J=8.6). 4.97 (d, 1H, J 
=7.9). 4.55 (m. 1H), 4.32 (t 2H. J=6.8), 3.73 (s, 3H), 3.21 (t. 2H, J =6.7). 
3.10-3.02 (m, 2H), 2.89 (q. 2H. J =7.5), 1.44 (s. gH), 1.36 (t. 3H. J =7.5); 
From 850 nig of protected Intermediate was prepared 900 mg of intermediate 
56 as a solid. ^H NMR (DMSO-de. 300 MHz) 5 8.0 (br s. 2H). 7.91-7.87 (m, 
2H). 7.30 (dt, 2H. J =8.8, 2.1). 7.14 (d, 2H. J =8.6). 6.90 (d, 2H. J =8.6). 4.27 
(t. 2H, J =6.5). 4.12 (m. 1H), 3.11 (t 2H, J =6.5), 3.0 (m, 2H), 2.86 (q, 2H, J 
=7.5). 1 .26 (t. 3H. J =7.5); low resolution MS (ES+)m /e 414.85 (MH*). 

Intermediate 57 ; (2S)-2-amino-3-f4-r2-f5-ethvl-2-phenyl-1.3-thiazol-4- 
yl)ethoxvlphenvl>propanoic acid 

Intemnediate 57 was prepared as described above for the preparation of 
intemiediate 52. From 575 mg of N-(Boc)-L-Tyroslne methyl ester and 500 mg 
of Intermediate 9B was prepared 940 mg of BOC-protected intermediate 
methyl ester (94% yield; ^H NMR (DMSO-de. 300 MHz) 5 7.93 (m, 2H). 7.47- 
7.41 (m. 3H). 7.04 (d. 2H. J =8.4), 6.86 (d, 2H. J =8.6). 4.96 (d. 1H. J =8.2), 
4.56 (m, 1H). 4.34 (t. 2H. J =6.8), 3.73 (s. 3H). 3.23 (t. 2H. J =6.9), 3.04 (m. 
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2H), 2.90 (q. 2H. J =7.5). 1 .44 (s, 9H), 1.37 (t. 3H, J =7.5)); From 900 mg of 
protected intermediate was prepared 900 mg of Intermediate 57 as a solid. 
NMR (DMSO-de. 300 MHz) 5 8.16 (br s. 2H), 7.85 (m. 2H). 7.5-7.43 (m, 3H), 
7.14 (d. 2H. J =8.6), 6.90 (d, 2H. J =8.6). 4.27 (t. 2H, J =6.5), 4.12 (m, 1 H). 
5 3.12 (t. 2H. J =6.5), 3.0 (m. 2H). 2.86 (q, 2H. J =7.5), 1.26 (t, 3H, J =7.5). 

Intermediate 58 : (2S)-2-amino-3-f4-f2-r5-ethvl-2-f4-fluorophenvl)-1 .3- 
oxazol-4-vnethoxy}phenvl)pro panoic acid 

Intermediate 58 was prepared as described above for tiie preparation of 
10 intemiediate 52. From 230 mg of N-(Boc)-L-Tyrosine methyl ester and 200 mg 
of fntennedlate 10B was prepared 350 mg of BOC-protected intermediate 
metliyl ester (88% yield; NIVIR (DMSO-de. 300 MHz) 6 8.07-8.01 (m. 2H). 
7.15 (t. 2H, J =8.7). 7.04 (d, 2H. J =8.5), 6.84 (d. 2H,J =8.5). 4.50 (m. 1H). 
4.24 (t. 2H. J =6.5). 3.72 (s, 3H), 3.04-2,99 (m, 2H). ^77 (q, 2H. J =7.5). 1.44 

15 (s, 9H), 1 .33 (t, 3H, J =7.5); From 340 mg of BOC-protected ester 

intemiediate was prepared 350 mg of intermediate 58 as a crude off-white 
colored solid. NMR (DMSO-de. 400 MHz) 5 8.13 (br s, 2H). 7.91 (dd, 2H, J 
=8.8, 5.3), 7.3 (t. 2H. J =8.9). 7.10 (d, 2H. J =8.6), 6.85 (d, 2H, J =8.4), 4.13 (t. 
2H. J =6.4), 4.08 (m, 1H), ^98-2.95 (m, 2H), 2.88 (t, 2H, J =6.5). 2.70 (q, 2H. 

20 J =7.4), 1.19 (t, 3H, J =7.5): low resolution MS (ES+)m/e 399.13 (MH*). 

Intermediate 59 : (2S)-2-amIno-3-(4-f 3-r5-ethvl-2-f4-fluorophenvn-1 .3- 

oxa20i-4-vnpropoxv>phenvnpropanoicacld 

Intemiediate 59 was prepared as described above for the preparation of 
25 Intemiediate 52. From 370 mg of N-(Boc)-L-Tyrosine methyl ester and 31 0 mg 

of Intemiediate 1 0C was prepared 575 mg of BOC-protected intemiediate 

methyl ester (87% yield; ^H NMR (CDCIa. 400 MHz) 5 7.95 (dd. 2H. J =8.6. 

5.4). 7.09 (t. 2H. J =8.7). 6.99 (d. 2H. J =8.4). 6.79 (d. 2H. J =8.5). 4.50 (m. 

1H). 3.92 (t 2H. J =7.1). 3.68 (s. 3H). 3.05-2.93 (m. 2H). 2.69-2.59 (m, 2H). 
30 2.16-2.08 (m. 2H). 1.39(s.9H). 1.17(t.3H. J=7.6); From 562 mgof BOC- 

pratected ester Intemaediate was prepared the caide TFA salt of Intennediate 

59 as a solid (87%); ^H NMR (DMSO-dg. 400 MHz) 5 7.97-7.9 (m. 2H), 7.33 (t. 
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2H. J =8.8). 7.14 (d, 2H, J =8.3). 6.88 (d. 2H, J =8.1). 3.97 (m. 3H). 3.25-3.01 
(m. 2H). 2.68-2.60 (m, 4H). 2.04-1.99 (m. 2H), 1.16 (t. 3H. J =7.4); low 
resolution MS (ES+)/77/e 413.18 (MH*). 

5 Intermediate 60; (2S)-2-am}no-3-{4-r3-f5.ethvl-2-nhenyM^ 3-n>aTni-^- 
yl)prcpoxvTphenyl>propanoic acid 

Intermediate 60 was prepared as described above for the preparation of 
Intennedlate 52. From 266 mg of N-(Boc)-L-TyrDslne methyl ester and 208 mg 
of Intermediate 8F was prepared 360 mg of BOC-protected Intennedlate 
methyl ester (79% yield; NMR (CDCI3. 300 MHz) 8 8.06-8.03 (m. 2H), 7.46- 
7.44 (m. 3H). 7.04 (d, 2H, J =8.4). 6.85 (d. 2H. J =8.4). 4.97 (d. 1H. J =7.6). 
4.67 (m. 1H), 3.99 (t. 2H. J =6.0). 3.74 (s. 3H). 3.05 (m, 2H). 2.77-2.65 (m. 
4H).2.19(t.2H. J=6.6). 1.45 (s.9H), 1.24(t,3H. J=7.5); From352mgof 
BOC-protected ester intemnediate was prepared the crude TFA salt of 
intemiediate 60. The TFA salt was suspended Into water and the pH adjusted 
to -7.0 with 1 0% NaOH. The resulting solids were filtered and dried to yield 
Intemiediate 60; NMR (DMSO-de. 400 MHz) 6 7.88-7.85 (m. 2H), 7.48-7.43 
(m. 3H). 7.1 1 (d, 2H, J =8.5). 6.82 (d. 2H, J =8.5). 3.92 (t. 2H. J =6J2). 3.55 
(m. 1H). 3.0 (dd, 1H. J =14.3. 4.8). 2.8 (dd, 1H. J =14.3. 7.7). 2.67-2.56 (m. 
4H). 2.02-1 .96 (m. 2H). 1 .13 (t. 3H. J =7.4); low resolution MS (ES+)/n /e 
392.9 (MH*); TLC R, = 0.44 (4/1. DCM/MeOH). 

Intermediate 61 ; (2S)-2■amlno-3-f4-^f5^ethv^■2^phenvl^1.3■oxazo^'4■ 
yDmethoxv1pilenvnpropanoic add 

IntennedJate 61 was prepared as described above for the preparation of 
Intennedlate 62. From 465 mg of N-(Boc)-L-Tyroslne methyl ester and 320 mg 
of Intemnediate SG was prepared 520 mg of BOC-protected intermediate 
metiiyl ester (69% yield; ^H NMR (CDCI3. 300 MHz) 5 8.09-8.06 (m. 2H), 7.47- 
7.46 (m. 3H), 7.08 (d. 2H. J =8.7). 6.97 (d. 2H. J =8.7). 5.02 (s. 2H). 5.01 (s. 
1H). 4.59-4.55 (m. 1H). 3.74 (s. 3H), 3.08-3.02 (m. 2H). 2.83 (q. 2H. J =7,5). 
1.45 (s, 9H), 1.32 (t. 3H. J =7.5); From 510 mg of BOC-protected ester 
intemaediate was prepared the crude TFA salt of Intemiediate 61. The TFA 
salt was suspended into water and the pH adjusted to ~7.0 with 10% NaOH. 
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The resulting solids were filtered and dried to yield 315 mg of intermediate 61; 

NMR (DlVISO-de. 300 MHz) 5 7.96-7.94 (m, 2H). 7.52-7.51 (m. 3H). 7.18 
(d. 2H. J =8.4), 6.95 (d. 2H. J =8.4). 4.97 (s. 3H). 3.10-3.05 (m. 1H). 2.86-2.79 
(m, 4H), 1.22 (t, 3H, J =7.5); low resolution MS (ES+)m/e 366.86 (MH*); TLC 
Rf = 0.52 (4/1, DCM/MeOH). 

Intermediate 62 : (2S)-2-amino-3-{4-rf5-ethYt-2-phenvM.3-thiazQl^- 
yl)tnethoxvTphenvl>propanoic acid 

Intermediate 62 was prepared as described above for the preparation of 
Intermediate 52. From 3.27 g of N-{Boc)-L-Tyros}ne methyl ester and 2.43 g of 
Intermediate 9C was prepared 5.07 g of BOC-protected intennediate methyl 
ester (92% yield; NMR (CDCI3. 300 MHz) 5 7.89-7.86 (m, 2H). 7.42-7.38 
(m,3H). 7.01 (d,2H. J=6.3).6.94(d.2H.J=6.3). 5.11 (s. 2H).4.94 (d. 1H. J 
=6.0). 4.53-4.50 (m. 1 H). 3.68 (s. 3H). 3.02-2.98 (m. 2H). 2.90 (q. 2H. J =5.7). 
1.39 (s. 9H). 1.30 (t. 3H. J =5.7); From 5.05 g of BOC-protected ester 
intermediate was prepared the crude TFA salt of intermediate 62 as In ' 
example 52. The TFA salt was suspended Into water and the pH adjusted to 
-7.0 with 10% NaOH. The resulting solids were filteied and dried to yield 4.28 
g of Intennediate 62; NMR PMSO^Ie. 400 MHz) 5 7.85-7.83 (m. 2H). 7.45- 
7.43 (m. 3H). 7.16-7.14 (m. 2H), 6.96-6.94 (m, 2H), 5.07 (s. 2H). 3.53 (s, 2H). 
3.05-3.02 (m. 1H). 2.91-2.81(m. 4H), 1.21 (t, 3H. J =7.4); low resolution MS 
(ES+)m/e 382.94 (MH*); TLC Rfs 0.33 (4/1, DCM/MeOH). 

Intermediate 63 ; (2S)-2-am^no-3-f4-f^5-ethy^-2-(4-fluorophenvn-1.3^ 
oxazol■4■v^methoxv>pheny^)p^opanoicacld 
Intennediate 63 was prepared as described above for the preparation of 
intemnedlate 52. From 962 mg of N-(Boc)-l.-Tyrosine methyl ester and 720 mg 
of Intennediate 1 0D was prepared 1 .32 g of BOC-protected intennediate 
metiiyl ester (81% yield; ^H NMR (CDCI3. 300 MHz) 6 8.07-8.03 (m, 2H). 7.19- 
7.1 3 (m. 2H). 7.08 (d. 2H. J =8.4). 6.97 (d, 2H. J =8.4). 4.99-4.97 (m. 3H). 
4.58-4.57 (m, 1 H). 3.74 (s. 3H), 3.09-3.03 (m. 2H). 2.82 (q. 2H. J =7.5). 1 .59 
(s, 9H), 1.30 (t, 3H, J =7.5): From 1.31 g of BOC-protected ester intermediate 
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was prepared the crude JFA salt of intermediate 63. The TFA salt was 
suspended into water and the pH adjusted to -7.0 with 10% NaQH. The 
resulting solids were filtered and dried to yield 1.01 g of the title compound; 
NMR (DMSO-de. 300 MHz) 5 8.01-7.97 (m, 2H). 7.36 (t, 2H. J =9.0), 7.18 (d, 
2H. J =8.4). 6.96 (d. 2H. J =8.4), 4.97 (s. 2H), 3.53-3.51 (m, 2H). 3.09-3.04 
(m. 2H). 2.84 (q. 2H, J =7.5). 1.22 (t, 3H. J =7.5); low resolution MS (ES+)m/ 
e 384.87 (MH*); TLC Rf = 0.44 (4/1 . DCM/MeOH). 

Example 1 : (2S)-2-ff(Z)-1 -methvl-3-6xo-3-phenvl-1 -propenvnamlno)-3-f4- 
[2-(5-methyl-2-phenyl-1 ,3-oxazo[-4-yl)ethoxv7phenvl)propanoic acid 

A suspension of 3.0 g (8.2 mmol) of Intennediate 45 and 1 .86 g (1 1 .5 
mmol) of benzoylacetone in 26 mL of MeOH and 6 mL of 
trimethylorthoformate was refluxed for 1 6 h with dissolution occurring 
sometime after 4 hrs. The solution was cooled, concentrated, and the 
resulting crude products were purified by silica gel chromatography eluting 
with 1 % to 1 00% MeOH In CH2CI2. Column fractions homogeneous by TLC 
were combined and concentrated to give 1 .8 g (43% yield) of Example 1 as a 
tan-colored solid: TLC (EtOAc/MeOH (7:3): Br = 0.19; ^H NMR (DMSO-de, 
400 MHz) 6 11.40 (d, 1 H. J =8.89). 7.88 (d, 2H. J =7.86). 7.77 (d, 2H, J 
=7.35), 7.46 (m. 3H). 7,39 (m. 3H). 7.10 (d. 2H. J =8.55). 6.80 (d. 2H, J 
=8.20). 5.78 (s. 1H), 4.14 (m. 3H), 3.10 (m. 1H). 2.87 (m. 2H). 2.77 (m. 1H). 
2.34 (s, 3H). 1.71 (s, 3H): low resolution MS (ES+) m / e 51 1.1 (MH*); RP- 
HPLC (Vydac C-18. 25cm x 4.6mm; 30-100% CH3CN in H2O) with 0.1% 
HCO2H buffer 30 minutes; 1 mL/mIn: tr= 18.14 min (to= 1.43); Daicel AD(2) 
(25cm X 4.6mm: 20% IPA In Hexane) with 0.1% TFA buffer 15 minutes; 0.8 
mL/mIn: tp 6.87 min (to* 1.43), 99.9%ee. 

Example 2; f2S)-3-(4-(2-r2-(4-fIuorcphenyl)-5-methvl-1.3-oxazol-4- 
yl]ethoxv>phenyl)-2-({(Z)-1-methvl-3-oxo-3-r4-(trifluoromethyl)phenyq-1- 
propenvl>amino)propanolc acid 

A mixture of 75 mg (0.2 mmol) of Intermediate 46, 45 mg (0.2 mmol) of 
Intermediate 24, and 57 \d. (0.41 mmol) of triethylamine in 0.5 mL of 
trimethylorthoformate and 2.5 mL of MeOH was refluxed for 10 hrs. The 
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solvents were evaporated under reduced pressure and the residue purified 
directly by silica gei chromatography. Elution with 5%-20% MeOH in CH2CI2 
gave 30 mg (26% yield) of Example 2 as a solid (foam); TLC (DCM/MeOH, 
4/1 ): R, = 0.58; NMR (DMSO-de. 300 MHz) 5 1 1 .59 (d. 1 H. J =9.8). 8.03 
(m. 4H). 7.81 (d, 2H. J =8.8). 7.38 (t, 2H. J =9.2). 7.19 (d. 2H. J =8.8). 6.88 (d. 
2H, J =8.8). 5.76 (s. 1H). 4.21 (t. 2H. J =6.6). 4.17 (m. 1H). 3.20 (m. 1H). 2.96 
(t, 2H. J =6.6). 2.82 (m. 1 H). 2,39 (s, 3H). 1 .76 (s. 3H); low resolution MS 
(ES+)m/e 597.0 (MH*). 

Example 3; (2S)-3-(4-<2-r2-(4>tsopropoxvphenvt)-5-methvM.3-oxazor-4- 

yl]ethoxy)phenvl)-2-({fZ)-1-methyl-3-oxo-3-r4-(trifIuoromethvI)phenvn-1- 
propenyl}amino)propanolc add 

The title compound was prepared (as described above for the 

preparation of Example 2) from 75 mg (0.18 mmol) of Intermediate 51 and 41 

mg (0.18 mmol) of Intemiedlate 24 to yield 48 mg (43% yield) of Example 3: 

TLC (DCM/MeOH, 4/1 ): R, = 0.42; ^H NMR (DMSO-de. 400 MHz) 5 1 1.5 (d, 

1H. J =8.9). 7.95 (d, 2H, J =7.2). 7.77 (d. 2H. J =8.7). 7.72 (d. 2H, J =8.2). 7.1 

(d. 2H. J =8.4). 6.97 (d. 2H. J =8.9), 6.79 (d, 2H, J =8.5), 5.58 (s. 1H), 4.65 

(m. 1H), 4.11 (t. 2H. J =6.5). 4.1 (m, 1H). 3.16 (dd, 1H. J =13.7, 3.6), 2.84 (t. 

2H, J =6.6), 2.74 (dd, 1H. 13.7. 9.0), 2J28 (s, 3H). 1.67 (s, 3H), 1.25 (d, 6H, J 

=6.0); low resolution MS (ES+)/n/e 637.1 (MM*); 

Example 4: (2S)-3-(4-{2-[2-(4-methoxyph6nvn-5-methyl-1.3-oxa2oI-4- 
v0ethoxv>phenyl)-2-({(Z)-1-methvr-3-oxo-3-r4-(trifluoromethyl)phenylM- 
propenyl>amino)propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) flram 100 mg (0.25 mmol) of Intermediate 49 and 
58 mg (0.25 mmol) of Intemnediate 24 to yield 66 mg (43% yield) of Example 
4: TLC (DCM/MeOH, 4/1): Rf = 0.48; ^H NMR (DMSO-de, 400 MHz) 5 1 1.5 (d. 
1 H. J =8.9). 7.95 (d, 2H, J =8.2), 7.80 (d. 2H. J =8.7). 7.72 (d, 2H, J =8.4). 7.1 
(d, 2H, J =8.4), 7.0 (d, 2H. J =8.9), 6.79 (d. 2H. J =8.5). 5.58 (s. 1H), 4.1 1 (t. 
2H, J =6.5), 4.1 (m, 1H), 3.78 (s, 3H), 3.15 (dd, 1H, J =13.6, 3.6), 2.84 (t. 2H. 
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J -66). 2.75 (dd. 1H. .13.7. 9.0). 2.28 (s. 3H). 1.67 (s. 3H): low resolution MS 
(ES+)/7]/e 609.0 (MH*); 

Example 5: (2S)-2-{r(Z)-1-ethvl-3-oxo-3-DhenYt.l .proDenvnaminQ}-3-ril-f 9- 
' {5-methv(-2-r4-(trifluoromethvl)phenyn-1.3-oxa2or^ 
yl}ethoxv)Dhenvnpropanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 40 mg (0.092 mmol) of Intermediate 50 and 
17 mg (0.092 mmol) of Intermediate 16 to yield 21 mg of Example 5: TLC 
(DCM/MeOH. 4/1): Rf = 0.50; NMR (DMSO-de. 400 MHz) 5 11.59 (d. 1H. J 

=9.8). 8.09 (d. 2H. J =9.0). 7.85 (d. 2H. J =8.8). 7.78 (m. 2H). 7.39 (m, 3H). 

7.12 (d. 2H. J =8.0). 6.80 (d, 2H, J =8.0). 5.54 (s. 1H). 4.15 (t. 2H. J =6.6). 

4.17 (m, 1H). 3.11 (m. 1H). 2.90 (t. 2H. J =6.6). 2.72 (m. 1H), 2.33 (s. 3H). 

1.98 (m, 2H). 0.9 (t, 3H, J =7.5); low resolution MS (ES+)/n/e 593.1 (MH+), 

Example 6; f2 S)-2-frfZ)-1-ethvl-3-{4-fluoroDhenyl)-3-6xo.1. 
propenynamino}-3-f4-f2-f2-f4 -methoxVDhenYn.5.methyl.1^ a.«va>ftf,i. 
yl]ethoxv>phenvOpropanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 100 mg (0.25 mnrol) of intermediate 49 and 
62 mg (0.32 mmol) of intermediate 32 to yield 90 rhg of Example 6: TLC 
(DCM/MeOH, 4/1): R, = 0.46; ^H NMR (DMSO^g. 400 MHz) 6 11,45 (d. 1H, J 
=9.6), 7.84 (m. 4H). 7.19 (t. 2H. J =8.8). 7.10 (d, 2H, J =8,4), 7.01 (d. 2H. J 

=8,8), 6,78 (d, 2H, J «8.4), 5.51 (s. 1H). 4.1 1 (t 2H, J =8.8). 4.03 (m. 1H). 
3.11 (m. 1H). 2.84 (t, 2H, J =6.8), 2,71 (dd. 1H. J =14.0. 9.2). 2.31 (s, 3H). 
1 .98 (m. 2H). 0.90 (t. 3H, J =7:2); iow resolution MS (ES-)m / e 571 .2 (M-H). 

Example 7: (2S)-2-fr(Z)-1-met hy|.3-oxo-3-Dhenvl-1.proDenvllamlno>-3-r4- 
(2-{5-methvl -2-r4«ftrifIuoromethvnphenvlM.3-oxa2ol-4. 
yi>ethoxv)phenvnpropanclc acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 40 mg (0.092 mmol) of Intermediate 50 and 
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15 mg (0.092 mmol) of benzoylacetone to yield 32 mg of Example 7: TLC 
(DCM/MeOH, 4/1): R, = 0.48; NMR (DMSO-de. 300 MHz) 5 1 1.49 (d. 1H. J 
=9.8). 8.17 (d. 2h, J =8.9), 7.9 (d, 2H, J =8.9). 7.85 (m. 2H). 7.44 (m. 3H), 7.19 
(d. 2H, J =8.8). 6.89 (d. 2H. J =8.8). 5.60 (s. 1H), 4.23 (t. 2H. J =6.0). 4.16 (m. 
1 H). 3.21 (m. 2H), 2.99 (t. 2H, J =6.0). 2.82 (dd, 1H. J =14.2. 9.8). 2.42 (s. 
3H), 1.78 (s, 3H); low resolution MS (ES+)/7j/e 579.0 (MH*). 

Example 8; (2S)-2-fr(2)-1-ethyl^^xo-3-phenvl-1-propenyi]amino>-3-f4-f2- 

r2-(4-fluor cphenvl)-5-methv|.1.3-oxiazol-4-vnethoxy>phenvnpropanoic 
acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 75 mg (0.195 mmol) of Intermediate 46 and 
34 mg (0.2 mmol) of Intermediate 16 to yield 32 mg of Example 8: TLC 
(DCM/MeOH. 4/1): Rf = 0.63; ^H NMR (DMSO-ds, 300 MHz) 5 11.57 (d, 1H, J 
=9.6), 7.97 (m. 2H). 7.86 (d, 1H, J =7.2). 7.42 (m, 5H). 7.18 (d, 2H. 8.4). 6.87 
(d,2H, J=8.4).5.61 (s. 1H),4.20(t,2H, J=6.6). 4.14(m. 1 H), 3.22 (m. 2H), 
2.94 (t, 2H. J =6,6). 2.83 (dd. 1H. J =13.8. 9.3); low resolution MS (ES+)/n/e 
643 (MH+). 

Example 9: ttS)-2«ffg)-1-ethyl-3-(4-fluorophenvn-3-oxo-1- 

propenvna mlno>»3-f4-f2-r2-f4-fluorophenvI)-5-methyl-1.3-oxazol-4- 
ylIethoxv>phenvnpropano!c add 

The title compound was prepared (as described above for the 

preparation of Example 2) from 500 mg (1.56 mmol) of Intemiedlate 46 and 

31 5 mg (1 .56 mmol) of Intermediate 32 to yield 41 2 mg of Example 9: TLC 

(DCM/MeOH, 4/1): Rf = 0.53; ^H NMR (DMSO-de, 300 MHz) 8 11.53 (d, 1H, J 

=9.3), 7.99 (m. 2H). 7.95 (m, 2H), 7.39 (t. 2H. J =8.7), 7.26 (t, 2H. J =8.7). 

7.17 (d. 2H. J =8.1). 6.86 (d, 2H. J =8.1). 5.60 (s. 1H). 4.20 (t. 2H. J =6.6). 

4.12 (m. IN), 3.21 (m, 2H). 2.94 (t, 2H. J =6.6). 2.78 (dd. 1H. J =13.8. 8.4). 

2.38 (s. 3H), 2.05 (m. 2H). 0.96 (t, 3H. J =7.5); low resolution MS (ES+)/n/e 

561.4 (MH+). 
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Example 10: (2S)-2-ff(Z)-1 -meth vl-3-oxo-3-r4-(trifluoromethyl)phenvn-1 ■ 
propenvl>amino)-3-(4-r2-(5-methvl-2-phenvl-1.3-thiazQM- 
yi)ethoxvTphenvl}propanoic acid 

The title compound was prepared (as described above for the 
5 preparation of Example 2) from 290 mg (0.76 mmol) of Intermediate 47 and 
1 60 mg (0.76 mmol) of Intermediate 24 to yield 140 mg (31 % yield) of 
Example 10: TLC (DCM/MeOH, 4/1): R, = 0.47; NMR (DMSO-ds. 300 MHz) 
5 1 1 .52 (d, 1H, J =8.9). 7.96 (d. 2H. J =8.1). 7.80 (m. 2H). 7.72 (d. 2H. J =8.4). 
7.42 (m,3H). 7.10(d,2H. J=8.4),6.80(d.2H. J=8.4), 5.61 (s. 1H). 4.20 (t. 
) 2H, J=6.6). 4.15 (m. 1H), 3.17 (m. 1H), 3.05 (t. 2H. J =6.5). 2.77 (dd, 1H. J 
=13.6, 8.6). 2.41 (s. 3H). 1.69 (s. 3H); low resolution MS (ES+)/n/e 595.0 
(MH+). 

Example 11: (2S)-2-{r(Z)-3-(4-fluorophenvl)-1-methvl-3-QXQ-1. 

propenvnamino)-3-{4-r2-(5-methvN2-phenyi-1.3-oxazol-4- 
yl)ethoxvTphenyl>propanoic acid 

A solution of 100 mg (0.27 mmol) of Intermediate 45 and 49 mg (0.27 
mmol) of Intenmedlate 26 In 2.5 mL MeOH and 0.5 mL trimethyl orthofonnate 
was refluxed at 80 *C for 16h. The reaction solution was concentrated and 
purified by flash silica gel chromatography using EtOAc / MeOH 7 / 3 as 
eluent to afford 83 mg of Example 1 1 : TLC (EtOAc/MeOH, 7/3): R( = 0.28; ^H 
NMR (DMSO- da) 6 1 1.38 (d. 1 H, J =7.00), 7.84 (m. 4H), 7.45 (m. 3H). 7.16 
(t.2H, J=8.72).7.09(d,2H. J=7.69).6.77(d.2H, J=7.69).5.49(s, 1H),4.11 
(m, 2H), 4.01(m, br. 1H), 3.13 ( m. 1H). 2.86 (m. 2H), 2.72 (s. br, 1H). 2.30 (s. 
3H), 1.62 (s, 3H): low resolution MS (ES) m / e 529 (MH*); RP-HPLC (Vydac 
C-18, 25cm x 4.6mm; 30-100% CH3CN in H2O) with 0.1 % HCO2H buffer 30 
minutes: 1 ml^mln: tr= 20.10 min (to= 1.53). 

Example 12: / 2S)-2-fr(Z)-1.methvl>3.oxo-3-f2.3.4-trifluorophenvn-1- 
propenvnamino>-3-f4-f2-(5-methvl-2-phenyl-1.3-oxazol-4- 
yl)ethoxvlphenvl>propanoic acid 
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A mixture of 680 mg, (1 .85 mmol) of Intermediate 45. 367 mg (1 .85 
mmol) of Intermediate 36. and 0.67 mL (3.7 mmol) of DIEA in 15 mL of MeOH 
was refiuxed ovemight (14 h). The solvent was evaporated under reduced 
pressure and the residue purified directly by silica gel chromatography. 
Elution with 5%-20% MeOH In CH2CI2 gave 612 mg (58% yield) of the title 
compound as a solid: TLC (DCM/MeOH. 4/1): R, = 0.50; NMR (DMSO-de. 
300 MHz) 5 1 1.35 (d. 1H. J =9.0), 7.87 (m. 2H). 7.48 (m. 4H). 7.3 (q. 1 H. J ' 
=5.4), 7.10 (d. 2H. J =8.7), 6.78 (d. 2H. J =8.7), 5.25 (s, 1H), 4.18 (m. 3H). 
3.19 (m, 2H). 2.86 (t. 2H. J =6.3). 2.74 (dd. 1H. J =13,8. 9.0), 2.32 (s, 3H), 
1.64 (s, 3H); low resolution MS (ES+)m /e 564.9 (MH*); 

Example 13; f 2S).2-frfZ)-1-methy|.3-(4-nitroDiienvl)-3-oxo-1- 
propenvnam ino}-3-f4-r2-f5-methvl-2-phenyl-1.3-oxazol-4. 
yl)ethoxvTphenvl>propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 12) from 120 mg (0.33 mmol) of Intermediate 45 and 
62 mg (0.33 mmol) of Intemiediate 41 to yield 105 mg (58% yield) of Example 
1 3: TLC (DCM/MeOH. 4:1 ): R, = 0.60; ^H NMR (DMSO-de, 300 MHz) 5 11 .66 
(d. IN, J =9.0), 8.29 (d, 2H, J =8.4), 8.08 (d. 2H, J =8.4). 7.97 (m, 2H). 7.56 
(m, 3H). 7.19 (d, 2H. J =8.0). 6.88 (d, 2H, 7=8.0). 5.72 (s, 1H), 4.18 (m. 3H). 
3.23 (m, 1H). 2.96 (t. 2H. J =6.2). 2.85 (dd. 1H. J =13.4. 9.6), 2.39 (s. 3H), 
1.79 (s. 3H): low resolution MS (ES+)m/e 556.4 (MH*). 

Example 14; f2S)-2-(ffZ)-1. methyl-3-oxo-3-r4-(triflucromethyl)phenvn-1- 
propenv»>am ino)-3>f4.r2-f5-methvl-2.phenyl-1.3-oxazol-4- 
yl)ethoxv1phenvl>propanoic acid 

A solution of 676 mg (1.85 mmol) of Intennediate 45 and 610 mg (2.22 
mmol) of Intennediate 24 in 30 mL MeOH and 6 mL trimethyl orthoformate 
with 4 A sieves (300 mg) was refiuxed at ao^C for 1 6h. The reaction solution 
was concentrated and purified by flash silica gel column chromatography 
using DCM / MeOH 15/1 followed by DCM / MeOH 10 / 1 as eluent to afford 
329 mg of Example 14: TLC (DCM/MeOH (9:1 ): R, = 0.26: ^H NMR (DMSO- 
de. 300 MHz) S 1 1.59 (d. 1H, J =9.0). 8.03 (d. 2H. J =8.1), 7.95 (m, 2H). 7.80 
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(d. 2H, J =8.1). 7.56 (rn,. 3H). 7.19 (d, 2H, J =8.4). 6.87 (d. 2H, J =8.4). 5.66 
(s, 1H), 4.18 (m. 3H). 3.23 (m, 2H). 2.95 (t, 2H. J=6.6). 2.82 (dd..1H. J =13.8. 
9.0), 2.39 (s, 3H), 1.75 (s, 3H) ; low resolution MS (ES+)/n/e 579 (MH*); RP- 
HPLC (Vydac C-18, 25cm x 4.6mm; 30-100% CH3CN in H2O) with 0.1% 
HCO2H buffer 30 minutes; 1 mL/min; tr= 21.47 mln (to= 1.53). 

Example 15: (2S)-2-(rfZ)-1-ethvl-3-(4-fluorophenvl)-3-oxo-1- 

propenynamlno}-3-(4-f2-r2-(4-isopropoxvphenvl)-5-methvl-1.3-oxazoM- 
yl]ethoxy}phenyl)propanoic acid ' 

The title compound was prepared (as described above for the 
preparation of Example 2) from 75 mg (0.177 mmol) of Intemriediate 51 and 
39 mg (0.1 94 mmol) of Intennediate 32 to yield 70 mg of Example 1 5: TLC 
(DCM/MeOH (4:1): Rf = 0.55; NMR (DMSO-de, 300 MHz) S 1 1.53 (d, 1H, J 
=9.6). 7.89 (dd. 2H, J =8.8, 5.7), 7.85 (d. 2H, J =8.8), 7.26 (t, 2H, J =8.8), 
7.18 (d, 2H. J =8.5). 7.05 (d, 2H, J =8.8), 6.86 (d, 2H, J =8.5). 5.60 (s. 1 H). 
4.73 (hept. 1H. J =6.0). 4.19 (t, 2H, J =6.7), 4.13 (br s, 1H), 3.19 (m, 1H). 2.92 
(t 2H. J =6.6). 2.80 (dd. 1H. J =14.0. 9.2). 2.36 (s. 3H), 2.07 (m. 2H). 1.34 (d, 
6H. J=6.0). 0.99 (t, 3H, J =7.5); low resolution MS (ES+)m/e 601.1 (MH*). 

Example 16: (2S)-2-{[g)-1-methyl'3-oxo-3-(2.4.5-trifluorophenyl)-1- 
propenyllamlno>-a-{4-r2-(5-methvl-2-phenvl-1.3-oxa2oM- 
vl)ethoxvTphe nvl>propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 12) from 677 mg (1.85 mmol) of Intermediate 45 and 
366 mg (1.85 mmol) of intennediate 38 to yield 482 mg (46% yield) of 
Example 16. TLC (DCM/MeOH (4:1): R, = 0.55; ^H NMR (DMSO-de. 300 
MHz) 6 11.39 (d, 1H. J =8.9). 7.86 (m, 2H), 7.69-7.59 (m. 1H), 7.54-7.40 (m, 
4H), 7.10 (d. 2H,J =8.5), 6.79 (d, 2H, J =8.5), 5.3 (s, 1H), 4.12 (t, 2H, J =6.5), 
4.1 (m, 1H). 3.16 (m, 1H), 2.86 (t, 2H. J =6.5), 2.76 (dd, 1H, J =13.7, 8.9). 2.3 
(s, 3H). 1.64 (s. 3H): low resolution MS (ES+)m/e 565.1 (MH*). 
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Example 17; (2S)-2-fr(Z) -1 ■ethvl-3-oxo.3-phenvl-1-propenynamino>-3-(4- 
{2-r2-f4-isopropoxvphenvl)-5-methvl-1.3-oxazol-4- 
yl]ethoxv>phenvl)propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 75 mg (0.177 mmol) of Intermediate 51 and 
34 mg (0.194 mmol) of Intemnediate 16 to yield 30 mg of Example 17: TLC 
(DCM/MeOH (4:1): Rf = 0.63; NMR (DMSO-da. 400 MHz) 5 11.49 (d. 1H. J 
=9.6). 7.77 (m. 4H). 7.37 (m, 3H). 7.10 (d. 2H,J =8.8), 6.97 (d. 2H. J =9.2). 
6.79 (d. 2H, J =9.2). 5.54 (s. 1H), 4.66 (septuplet. 1H, J =6.0). 4.12 (t, 2H. J 
=6.8). 4.04 (m. 1H). 3.35 (m. 1H). 3.11 (m. 1H). 2.84 (t. 2H. J=6.8). 2.72 (dd. 
1H. J =13.9. 9.2). 2.28 (s. 3H), 1.99 (m. 2H). .1.26 (d. 6H. J =6.0). 0.91 (t. 3H. 
J =7.6); low resolution MS (ES+)m/e 583.1 (MH*). 

Example 18 : (2S)-2-f{(Z)-1-ethvl-3-oxo-3.r4-ftrifluoromethynphenvlM- 
propenvl>amino)-3-f4-r2-(5-methvl-2-phenvl-1.3-oxa2ol-4- 
yl)ethoxvTphenyl>propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 197 mg (0.41 mmol) of Intennedlate 45 (as 
the TFA salt) and 100 mg (0.41 mmol) of Intennedlate 25 to yield 110 mg 
(45% yield) of Example 18: TLC (DCM/MeOH (4:1): Rf = 0.60; *H NMR 
(DMSGkIb. 400 MHz) 6 1 1 .45 (d, 1 H. J =9.2). 7.85 (m. 4H). 7.47 (m. 3H). 7.17 
(t, 2H.J =8.8). 7.09 (d, 2H, J =8.4), 6.78 (d. 2H, J =8.4). 5.51 (s. 1H). 4.12 (t, 
2H. J =6.4). 4.02 (m. 1H). 3.10 (m. 2H). 2.86 (t. 2H. J =6.4). 2.71 (dd, 1H. J 
=13.9. 9.2). 2.31 (s, 3H). 1 .98 (s, 3H), 0.90 (t. 3H, J =7.6); low resolution MS 
(ES+)m/e 593(MH*). 

Example 19; (2S)-2-fr(Z)-1-methvl-3-(4-methylphenyl)-3-oxo-1- 
propenvnamino>-3-f4-r2-(5-methyl-2-phenvl-1.3-oxazol^ 
yl)ethoxv7phenyl>propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 790 mg (1.64 mmol) of Intennedlate 45 (as 
the TFA salt) and 0.29 g (1 .64 mmol) of Intemnediate 27 (with 660 nL of DCA 
replacing EtaN) to yield caide product contaminated with DCA). A second 
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silica gel chromatograpliy column eluting with 8:1 DCM:MeOH gave 70 mg of 
Example 19 as a beige-colored solid: TLC (DCM/MeOH (4:1): Rf = 0.58; 
NMR (DMSO-de, 400 MHz) S 11.43 (d. 1H. J =9.0), 7.96 (m. 2H). 7.74 (d, 2H, 
J =8.1). 7.54 (m. 3H). 7.24 (d. 2H.J =8.1). 7.18 (d. 2H. J =8.4). 6.87 (d. 2H. J 
5 =8.4). 5.57 (s. 1H). 4.21 (t. 2H, J =6.6). 4.08 (m. 1H). 3.23 (m. 2H). 2.95 (t. 
2H. J =6.6). 2.80 (dd, 1H. J =13.8. 9.0), 2.39 (s. 3H). 2.37 (s. 3H). 1.71 (s. 
3H); low resolution MS (ES+)m/e 525.2 (MH*). 

Example 20: (2S)-2-f r(Z)-1-ethvl-3-o)(o-3-phenyl-1 -propenvnamino>-3-f4- 
r2-(5-methvl-2-pheny»-1 .3-oxa2ol-4-vnethoxvTphenvl}propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 1 .03 g (2. 1 mmol) of Intemiediate 45 (as the 
TFA salt) and 740 mg (4.2 mmol) of Intermediate 16 to yield 600 mg of 
Example 20 as a white solid: TLC (EtOAc/MeOH . 7/3): Rf = 0.35; NMR 
(DMSO-de. 400 MHz) 6 1 1.55 (d. 1H, J.=g.6). 7.93 (d, 2H. J =7.8). 7.84 (d, 2H. 
J =7.8), 7.57 (m. 3H). 7.52 (m, 3H), 7.18 (d. 2H. J =8.4), 6.87 (d. 2H. J =8.4). 
5.68 (s, 1H). 4.21 (t. 2H, J =6.6), 4.16 (m, 1H). 3.21 (m. 1H). 2.95 (t, 2H, J 
=6.6). 2.80 (dd. IN. J =13.5. 9.0). Z42 (s, 3H), 2.08 (m. 2H), 1.04 (t. 3H, J 
=7.8) ; low resolution MS (ES+)m/e 525 (MH*). 

Example 21; f 2S)-3-f4-f2-r2.(4-f!uorophenvl)-5.methvl-1.3-thia2ol-4- 
ynethoxv) phenyn-2-frfZ)-3-oxo-3-phenyM.(trifluoromethvl^-1- 
propenvnamlnoTpropanolc acid 

A solution of 120 mg (0.31 mmol) of Intennediate 48, 62 mg (0.31 
mmol) of Intennediate 44, and 1 10 jiL (2 equivalents) of DIEA in MeOH (3.5 
mL) was refluxed for 10 hrs. The solvents were removed under reduced 
pressure and the cmde products were purified by silica gel chromatography 
(gradient, 15/1 to 10/1 CH2Cl2/MeOH) to give 78 mg (46% yield) of Example 
21 as a solid: TLC (DCM/MeOH (4:1): R, = 0.62; ^H NMR (DMSO-de. 400 
MHz) 8 10.9 (br s. 1 H). 7.9-7.83 (m. 4H). 7.6-7.43 (m. 3H), 7.27 (t. 2H. J 
=8.8). 7.05 (d. 2H. J =8.4). 6.78 (d. 2H. J =8.4). 6.13 (s. 1H). 4.2 (t. 2H. J 
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=6.6). 4.08 (br s. 1H). 3.1 .(m, 1H). 3.08 (t, 2H. J =6.7), 2.86 (dd. 1H. J =13.6. 
7.7). 2.37 (s, 3H); low resolution MS (ES+)m /e 599.0 (MH*). 

Example 22: ^2S)-2.rrr2).1. ^thvl-3oxo-3-r4.(trifluoromethvnDhenY l ]-l- 

^ propenyl}amino).3-(4-f2-r2-<4. fIuorophenYl)-5.methvl-1.3-thiazoM. 
ynethoxv)phenvl)propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 75 mg (O.'ig mmol) of Intermediate 48 and 46 
mg (0.19 mmol) of Intemiedlate 25 to yield 26 mg of Example 22: TLC 
) (DCM/MeOH(4:1):R,= 0.58;^HNMR(DMSO-dfl.400MH2)S11.59(d. 1H. J 
=9.3). 7.97 (d. 2H. J =8.1). 7.85 (m. 2H). 7.72 (d. 2H. J =8.4). 7.29 (m. 2H). 
7.10 (t. 2H, J =8.4), 6.79 (d. 2H. J =8.4). 5.60 (s. 1H). 4.20 (t, 2H.' J =6.6). 4.12 
(m. 1H). 3.16 (m. 1 H). 3.06 (t 2H. J =6.6), 2.75 (dd. 1H, J =13.8. 9.0). 2.38 (s. 
3H), 2.02 (m, 2H), 0.92 (t. 3H, J =7.5); low resolution MS (ES+)m/e 627.0 
(IVIH*). 

Example 23; (2S)-2-frfZ)-1-butv l-3.oxo-3-Dhenyl-1.propenvnamIno>.3-f4. 

[2-f5-methyl-2-phenvl-1 .3-oxazol-4-vnethoxv1phenvl}propanoic acid 
The title compound was prepared (as described above for the 

preparation of Example 2) from 1.0 g (2.05 mmol) of Intermediate 45 (as the 
TFA salt) and 0.86 g (4.2 mmol) of Intemnedlate 18 to yield 290 mg (25% 
yield) of Example 23 as a solid: TLC (EtOAcflWeOH , 7/3): R, = 0.55; Ni\4R 
(DMSO-da. 400 IWHz) 5 1 1.59 (d. IH, J «9.7). 7.86 (m. 2H). 7.76 (m. 2H). 
7.48-7.34 (m. 6H), 7.10 (d. 2H. J =8.5), 7.10 (t. 2H. J =8.4), 6.8 (d, 2H. J 
=8.6). 5.52 (s, IH). 4.12 (t, 2H. J =6.5). 4.02 (m. IH). 3.16 (m, IH). 2.86 (t. 
2H. J=6.5).2.75(dd. IH. J =13.5. 9.5). 2.31 (s.3H). 1.9(m.2H). 1.3-1.1 (m. 
4H). 0.73 (t, 3H. J =6.9); low resolution MS (ES+)/n / e 553.2 (MH*). 

Example 24: (2S)-2-rrg)^-f4-ch|orophenvn-1-methvl-3-oxo-1- 
propenvna mino>-3-f4-r2-(5-methvl-2-phenvl-1 .S-oxazoM- 
yl)ethoxv1phenvl)propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 100 mg (0.27 mmol) of Intermediate 45 and 
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54 mg (0.27 mmol) of Intermediate 28 to yield 76 mg of Example 24: TLC 
(DCM/MeOH (4:1): Rr = 0.52; NMR (DMSO-dg, 300 MHz) 5 1152 (d. 1H. J 
=9.6). 7.97 (m, 2H). 7.87 (d. 2H, J =8.6), 7.55 (m. 5H). 7.18 (d. 2H. J=8.5). 
6.86 (d, 2H, J =8.5). 5.59 (s. 1H). 4.21 (t. 2H. J =6.1). 4.09 (m. 1H). 3.22 (m. 
i 1H). 2.96 (t. 2H. J =6.1). 2.78 (dd. 1H. J =13.9. 9.4). 2.39 (s. 3H). 1.73 (s. 3H). 

Example 25; f2S)-2-flfZ)-1-methvl-3-f3-nitrophenvl)-3>oxQ.1. 
propenv» amrno>^-f4-r2-f5-methvl-2.phenvl-1.3-oxazol-4- 
yl)ethoxvTphenvl>propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 12) from 120 mg (0.25 mmcl) of Intennediate 45 and 
48 mg (0.25 mmol) of Intennediate 42 to yield 67 mg of Example 25: TLC 
(DCM/MeOH (4:1): R, = 0.52; ^H NMR (DMSO-de. 400 MHz) 5 11.52 (d. 1H. J 
=9.1). 8.52 (s. 1H). 8.24 (d. 1H. J =8.2). 8.21 (d, 2H. J =7.7), 7.87 (d. 2H. J 
=7.7). 7.66 (t, 1 H. J =7.9). 7.45 (m. 3H). 7.10 (d. 2H. J =8.2). 6.79 (d. 2H. J 
=8.3). 5.74 (s. 1H). 4.13 (t, 2H. J =6.6). 4.07 (br s. 1H). 3.15 (m. 1H), 2.87 (t, 
2H, J =6.4). 2.75 (m, 1 H). 2.31 (s. 3H). 1.68 (s. 3H).; low resolution MS 
(ES+)/n/a 556.3 (MM*). 

Example 26; (2S)-2-(fg)-3-r2-fluoro-3-ftrifIuoromethvnphenvn-1-methvl- 

3-oxo-1.pro penvi}amlno)-3-f4-f2-f5-methvl-2-phenvl-1.3-oxazo|.4- 
ynethoxvlphenvl>propanoIc acid 

The title compound was prepared (as described above for the 

preparation of Example 12) from 190 mg (0,52 mmol) of Intermediate 45 and 

120 mg (0.52 mmol) of Intermediate 37 to yield 102 mg (35% yield) of 

Example 26: NMR (DMSO-de. 400 MHz) 5 1 1 .36 (d. 1 H, J =8.9). 7.9 (m, 

3H). 7.77 (t. IN. J =6.9), 7.46 (m. 3H). 7.42 (m. 1H). 7.11 (d. 2H. J =8.5), 6.81 

(d, 2H. J =8.5). 5.22 (s. 1H). 4.14 (t. 2H, J =6.6). 4.1 (m. 1H). 3.13 (m. 1H). 

2.87 (t. 2H. J =6.6). 2.78 (dd. 1H. J =13.7, 8.5). 2.31 (s. 3H). 1.68 (s. 3H); low 

resolution MS (ES+)/77/e 597.4(MH*). 



wo 00/08002 PCT/EP99/05666 

64 

Example 27; (2S)-24rfZ)-3-(4-isopropoxvphenvl)-1 -methvl-3-oxo-1 • 

propeny[]amino>-3-{4-r2-(5-methvl-2-phenyi-1,3-oxazol-4- 
yOethoxylphenyl>propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 435 mg (0.91 mmol) of Intermediate 45 (as 
the TFA salt) and 200 mg (0.91 mmol) of Intermediate 29 to yield 125 mg of 
Example 27 as a beige glassy solid: TLC (DCM/MeOH (4:1 ): R, = 0.50; 
NMR (DMSO-de. 400 MHz) 5 1 1 .29 (d. 1 H. J =8.8), 7.88 (m. 2H), 7.70 (d, 2H, 
8.8). 7.48 (m. 3H). 7.09 (d, 2H, J =8,0), 6.85 (d, 2H, J =8.8). 6.78 (d. 2H. J 
=8.0). 5.46 (s. 1H). 4.62 (septuple!. 1H. J=6.4). 4.12 (t. 2H. J =6.4). 4.0 (m. 
1 H). 3.14 (m. 2H). 2.87 (t. 2H, J =6.4). 2.70 (dd. 1 H. J =13.2. 9.6). 2.31 (s. 
3H). 1.61 (s. 3H). 1 .21 (d, 6H, J =6.4); low resolution MS (ES+)m /a 569 
(MH*). 

Example 28; (2S)-2-fr(Z)-3-(2-chlorophenyl)-i-methvN3-oxo-1. 
propenvnamino>>3-f4-r2-(5-methvl-2-phenvl-1.3-oxa2ol-4- 
yl)ethoxv1phenvl>propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 1 00 mg (0.27 mmol) of Intemnediate 45 and 
54 mg (0.27 mmol) of Intemiediate 29 to yield 44 mg of Example 27: TLC 
(DCM/MeOH (4:1): R, = 0.47; ^H NMR (DMSO-de, 400 MHz) 8 11 .12 (d, 1H. J 
=9.0). 7.91 (m, 2H). 7.44 (m. 3H). 7.39 (m. 1H). 7.33 (m. 3H). 7.17 (d, 2H. J 
=7.2). 6.80 (d. 2H, J =7.2). 4.97 (s, 1H). 4.14 (m, 3H). 3,16 (m. 1H), 2.88 (m, 
2H), 2.77 (m, IN). 2.32 (s, 3H). 1.61 (s, 3H); low resolution MS (ES-)m/e 
545.0 (M-H). 

Example 29: (2S)-2-ffg)-3-(2^urvn-1-methvl-3-oxo-1-propenynamino>-3- 
{4-[2-(5-met hvl-2-phenvl-1.3-oxazoM-vl)ethoxv1phenvl>propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 630 mg (1 .31 mmol) of Intennedlate 45 (as 
the TFA salt) and 200 mg (1.31 mmol) of 1-(2-furyl)-1.3-butadione (purchased 
from Acros Organics) to yield 230 mg (35% yield) of Example 29 as a light 
brown solid: TLC (DCM/MeOH (4:1): R, = 0.62; ^H NMR (DMSO-de. 300 
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MHz) 5 1 1 .07 (d, 1 H. J =8.7). 7.88 (m. 2H). 7.69 (d. 1 H. J =1 .0), 7.48 (m. 3H). 
7.09 (d, 2H. J =8.5). 6.86 (m. 3H), 6.52 (d, 1H. J =1.5), 5.33 (s, 1H). 4.13 (t, 
2H. J =6.6). 4.03 (m. 1H). 3.14 (m, 1H). 2.87 (t. 2H. J =6.6). 2.70 (dd. 1H, J 
=13.6. 9.0), 2.34 (s, 3H), 1.62 (s,3H); low resolution MS (ES+)/n/e 501.2 
5 (MH*). 

Example 30: f2S)-2-{r(Z)-1-methyl-3-oxo-3-/2-pyra2invl)-1- 
propenvnaniino}-3-{4-r2-(5-niethvl-2-phenvl-1.3-oxa2oM- 
yl)ethoxvTphenyl>propanoIc acid • 
) The title compound was prepared (as described above for the 

preparation of Example 2) from 292 mg (0.61 mmol) of Intermediate 45 (as 
the TFA salt) and 1 00 mg (0.61 mmol) of Intemiedlate 35 to yield 1 35 mg 
(43%) of Example 30: TLC (DCM/MeOH (4:1 ): R, = 0.22; NMR (DMSO-de. 
400 MHz) 5 11.58 (d. 2H. J =8.8). 9.08(s, 1H), 8.68 (s, 1H), 8.60 (s, 1H), 7.87 
(d, 2H, J =7.6), 7.45 (m, 3H). 7.1 1 (d,2H. J =8.0), 6.81 (d. 2H, J =8.0), 6.04 (s. 
1H), 4.13 (m, 3H). 3.17 (m, 1H), 2.87 (t, 2H, J =6.4). 2.78 (dd, 1H, J =13.2, 
9.2). 2.31 (s, 3H), 1.71 (s, 3H): low resolution MS (ES-)m/e 511.1 (M-H). 

Example 31: (2S)-2-{rfZ)-3-(2.4-difIuorophenvn-1-methyl-3-oxo-1- 
propenvnamino>-3-f4-r2-(5-methvl-2-phenvM.3-oxa2oM- 
yl)ethoxvTphenvl>propanolc acid 

The title compound was prepared (as described above for ttie 
preparation of Example 12) from 120 mg (0.33 mmol) of Intermediate 45 and 
59 mg (0.33 mmol) of intermediate 39 to yield 63 mg (35% yield) of Example 
31: TLC (DCM/MeOH (4:1): R,= 0.72; <H NMR (DMSOde, 400 MHz) 5 11.37 
(d. 1H, J s9.4), 7.87 (m, 2H), 7.72 (q, 1H, J =6.4). 7.43 (m, 3H). 7.14 (m, 4H), 
6.79 (d, 2H. J =8,8). 5.25 (s. 1H). 4.13 (m. 3H), 3.18 (m. 1H). 2.85 (t. 2H. J 
=6.0). 2.77 (dd. 1 H. J =14.0, 9.8). 2.29 (s. 3H), 1 .62 (s, 3H) ; low resolution 
MS {ES-)m/e 545.1 (M-H). 

Example 32: f2S)-2-fr(2)-1-methvl-3-oxo-3-(1.3-thiazol-2-vl)-1- 
propenvnamlno>-3-f4-r2-(5-methyl-2-phenvi-1.3-oxa2ol-4- 
yi)ethoxv^phenvl)propanoic acid 
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The title compound was prepared (as described above for the 
preparation of Example 12) from 200 mg (0.43 mmol) of Intermediate 45 (as 
the TFA salt) and 65 mg (0.43 mmol) of Intermediate 43 to yield 202 mg of 
crude product. This material was re-columned on silica gel eluting with 
DCM/MeOH (6/1 to 4/1 gradient) to yield 22 mg of Example 32. : TLC 
(DCM/MeOH, 4/1): Rf = 0.42; NMR (DMSO-de. 300 MHz) 5 11.25 (d, 1H, J 
=9.0). 7.94 (m, 4H). 7.54 (m, 3H), 7.17 (d, 2H, J =8.4). 6.88 (d, 2H, J =8,4), 
5.84 (s. 1H), 4.22 (t. 2H. J =6.6), 4.18 (m. 1H), 3.1 (dd, 1H. J =14.0, 4.0), 2.96 
(t, 2H. J =6.6), 2.83 (dd. 1H. J =13.8, 9.0). 2.43 (s, 3H). 1.76 (s, 3H); low 
resolution MS (ES+)/n/e 518.1 (MH*). 

Example 33: (2S)-2-{rfZ)-1-methW-3-oxo-3-f3-thienyl)-1 -propenyllamino}- 
3-{4-r2-(5-methyl-2-phenyI-1.3-oxa2ol-4.vi)ethoxy7phenvl>propanoic acid 

The tiUe compound was prepared (as described above for the 
preparation of Example 2) from 428 mg (0.89 mmol) of Intemnediate 45 (as 
the TFA salt) and 150 mg (0.89 mmol) of Intermediate 31 to yield 210 mg of 
Example 33: TLC (DCM/MeOH, 4/1): R, = 0.60; NMR (DMSO-de, 400 MHz) 
5 11.8 (d, 1H. J =9.2), 7.88 (m, 3H), 7.42 (m, 5H), 7.08 (d, 2H, J =8.4). 6.78 
(d. 2H, J =8.4), 5.39 (s, 1 H), 4.12 (t, 2H, J =6.4). 4.01 (m. 1 H). 3.23 (m, 1 H), 
3.09 (m, 1H). 2.86 (t, 2H. J =6.4), 2.69 (dd. 1H. J =13.6. 9.2). 2.31 (s, 3H), 
1.60 (s,3H); low resolution MS (ES+)m/e 517.1 (MH*). 

Example 34: (2S)-2-frg)-1-methvl-3-oxo-3-(2-pvridlnyl)-1- 
propenvnamlno>-3~f4-r2-{5-methyl-2-phenvl-1.3-oxazol«4. 
yl)ethoxvlphenvi>propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 2) firom 441 mg (0.92 mmol) of Intemiedlate 45 (as 
the TFA salt) and 1 50 mg (0.92 mmol) of Intermediate 35 to yield 240 mg of 
Example 34: TLC (DCM/MeOH, 4/1): Rf « 0.46; NMR (DMSO-de, 400 MHz) 
8 1 1 .49 (d. 1 H. J =9.2). 8.52 (d, 1 H. J =4.8). 7.90 (m. 4H). 7.47 (m. 4H). 7.1 1 
(d. 2H. J =8.4). 6.80 (d. 2H, J =8.4), 6.13 (s. 1H), 4.12 (m. 3H). 3.16 (m. 2H), 
2.87 (t, 2H, J =6.4), 2.77 (dd, 1H. J =13.6. 9.2). 2.34 (s, 3H), 1.71 (s,3H); low 
resolution MS (ES-)m/e 510.1 (M-H). 
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Example 35: (2S).2-{ffZ)-1-«thvl-3-f4-fluorophenvl)-3-oxo-1- 
propenvnamino}-3-f4-r2-(5-methvl-2-phenvl-1.3-oxazol-4. 
yl)ethoxylphenyl}propanoic acid 

The title compound was prepared (as described above fertile 
preparation of Example 2) from 100 mg (0.27 mmol) of Intermediate 45 and 
49 mg (0.27 mmol) of Intermediate 32 to yield 83 mg of Example 35: TLC 
(EtOAc/MeOH (7:3): Rr = 0.28; 1h NMR (DMSO-da. 400 MHz) 8 1 1.38 (d, 1 
H. J =7.00). 7.84 (m. 4H), 7.45 (m. 3H). 7.16 (t, 2H. J =8.72). 7.09 (d, 2H. J 
=7.69). 6.77 (d. 2H, J=7.69). 5.49 (s. 1H). 4.11 (m. 2H). 4.01(m, br. 1H), 3.13 
( m, 1H). 2.86 (m. 2H). 2.72 (s. br, 1H). 2.30 (s, 3H). 1.62 (s, 3H); low 
resolution MS (ES+) m / e 529 (MH*); RP-HPLC (Vydac C-18. 25cm x 4.6mm; 
30-100% CH3CN in H2O) with 0.1% HCO2H buffer 30 minutes; 1 mL/min: tr= 
20.10 mln(to= 1.53). 

Example 36: (2S)-2-f rfZ)-1 -methvl-3-oxo-3>phenvl-1-propenvnamlno)-3- 
{4-r2-f5-met hyl-2-phenv(-1 .3-thiazo|.4-vi)ethoxv1phenvl>propanoic add 

The title compound was prepared (as described above for the 
preparation of Example 2) from 0.5 g (1 .31 mmol) of Intenmedlate 46 and 215 
mg (1 .31 mmol) of benzoyl acetone and 260 fiL (1 .31 mmol) of 
dicycylohexylamlne (replacing TEA) to yield a total of 245 mg of Example 36 
as a dull yellow solid. TLC (EtOAc/MeOH (3:1): R, - 0.56; NMR (DMSO-de. 
400 MHz) 5 11,4 (d. 1H. J =9.1). 7.81 (nri. 2H). 7.75 (m. 2H), 7.42 (m. 3H). 
7.36 (m. 3H). 7.0 (d, 2H. J =8.4). 6.78 (d. 2H. J =8.6). 5.51 (s. 1H), 4.55 (m, 
1H). 4.20 (t. 2H. J =6.7), 4.0 (brs, 1H), 3.14-3.04 (m, 3H), 2.7 (m. 1H), 2.38 
(s. 3H), 1 .68 (s. 3H) ; low resolution MS (ES+)m /e 527,1 (MH*). 

Example 37: (2S)-2-frfZ)-3-(2-fluorophenvn-1-methvl-3-oxo-1- 
prcpenvnam ino>-3-f4-f2-(5-methvl-2-phenvl-1.3-oxazol-4- 
yOethoxvlphenyllpropanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 100 mg (0.27 mmol) of Intermediate 45 and 
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58 mg (0.32 mmol) of Intermediate 20 to yield 55 mg of Example 37: TLC 
(EtOAc/MeOH (7:3): Rf = 0.25; NMR (DMSO-dg. 400 MHz) 5 11.42 (d. 1 H. 
J =8.93). 7.95 (m. 2H). 7.70 (dd. 1H. J =1.78. 7.69). 7.51 (m. 4H). 7.23 (m. 
4H). 6.88 (d. 2H, J =8.50). 5.36 (s. 1H). 4.22 (m. 2H). 4.16 (bra. 1H). 3.18 ( m, 
1H). 2.94 (m. 2H). 2.84 (m. 1H). 2.40 (s. 3H). 1,70 (s. SH); low resolution MS 
(ES-)m/e 545.1 (M-H); RP-HPLC (Vydac C-1 8. 25cm x 4.6mm; 30-100% 
CH3CN In H2O) with 0.1% HCO2H buffen 30 minutes; 1 mUmln: tr= 19.47 min 
(to=1.43). 

Example 38: (2S)-2-{rg)-3-f2.3-difIuoropheny0.1.methvl-3-oxo-1- 
propenvnamlno>-3-(4-r2-(5-methvl-2-DhenYl-1^ 3-nvflyoi.A. 
yl)ethoxvlphenyl>prcpanotc acid 

The title compound was prepared (as described above for the 

preparation of Example 12) from 120 mg (0.33 mmol) of Intemiediate 45 and 
59 mg (0.33 mmol) of Intemiediate 40 to yield 32 mg (18% yield) of Example 
38: TLC (DCM/MeOH (4:1): R, = 0.72; NMR (DMSO-de. 300 MHz) S 1 1.43 
(d. 1 H. J =9.8). 7.97 (m. 2H). 7.56 (m. 5h). 7.28 (m. 1 H), 7.19 (d. 2H, J =8.0). 
6.91 (d. 2H. J =8.0). 5.34 (s, 1H). 4.21 (m. 3H), 3J21 (m, 2H). 2.98 (t 2H. J 
=6.6). 2.84 9m. 1H). 2.40 (s. 3H), 1.78 (s. 3H): low resolution MS (ES+)m/e 
547 (MH*). 

Example 39; QS)-2-(^(Z)^3-(2■hydr^oxvphenvl)-1^nethvM■oxo-1■ 
propenvnamlno>-3-f4-t2-f5-methvl-2-phenvM.3-oxa2ol-4. 
yt)ethoxvlphenvl>propanolc acid 

A solution of 100 mg (0.27 mmol) of Intermediate 45 and 58 mg (0.33 
mnral) of 2-(acetoacetyl)phenol (Aldrich Chemical Co.) in 6.0 mL MeOH . 1.0 
mL trimethyl orthofonmate, and 4A sieves (50 mg) was refluxed at SO^C for 
16h. The reaction solution was concentrated and purified by silica gel flash 
column chromatography using DCM / MeOH 20 / 1 to 1 0/1 as e|uent to afford 
135 mg of Example 39: TLC (DCM/MeOH (10:1): R, = 0.32; ^H NMR (DMSO- 
de) 5 1 1.16 (d. 1 H. J =8.72). 7.96 (m. 2H). 7.78 (m. 1H). 7.54 (m. 3H), 7.33 
(m. 1H). 7.20 (m. 2H). 6.84 (m. 4H). 5.69 (s. 1H). 4.26 (m. 2H). 4.17 (brs. 1H). 
3.20 (dd. 1H. J =3.93, 13.67). 2.95 (m. 2H), 2.81 (m. 1H). 2.40 (s. 3H). 1.75 
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(s, 3H); low resolution M,S (ES+) m / e 527.0 (MH*); RP-HPLC (Vydac C-18, 
25cm X 4.6mm; 50-100% CH3CN In H2O) with 0.1% HCO2H buffer: 30 
minutes; 1 mi7min: tr= 15.97 min (to= 1.43). 

Example 4Q: (2S)-3-f4-r2-(5-methvl-2-phenvl-1.3.oxazol-4- 
yl)ethoxylphenyi>-2-(r(2n-3-oxo-3-phenvM>proPYl-1- 
propenvnamtno)propano!c add 

The title com(Dound was prepared as described above for the 
preparation of Example 2, from 1.0 g (2.05 mmol) of Intermediate 45 (as the 
TFA salt) and 0.8 g (4.2 mmol) of Intermediate 1 7 to yield 400 mg of Example 
40 as a white solid: NMR (DMSCWe, 400 MHz) 8 1 1.55 (d, 1H, J =9.6), 
7.87 (m. 2H), 7.75 (m. 2H). 7.45 (m. 3H). 7.35 (m. 3H). 7.10 (d, 2H. J =8.6). 
6.80 (d. 2H. J =8.5). 5.52 (s. 1H). 4.12 (t. 2H, J =6.6). 4.07 (m, 1H). 3.21 (dd, 
1H, J =13.7, 3.7). 2.85 (t. 2H. J =6.5), 2.73(dd, 1H. J =13.7, 8.6), 2.3 (s. 3H). 
1 .90 (m. 2H). 1 .4-1 .25 (m. 2H), 0.76 (t. 3H, J =7.4) ; low resolution MS 
(ES+)/n/e 539.2 (MH*). 

Example 41: (2S)-2-fr(Z)-3-(4-methoxvphenvH-1-methvl-3-oxo-1- 
propenvnamino>-3-f4-[2-(5-methvl-2-phenvl-1.3H3xazol-4- 
yl)ethoxvTphenvl>propanotc acid 

The title compound was prepared (as described above Ibr the 
preparation of Example 2) from 1 00 mg (0 J27 mmol) of Intefmedlate 45 and 
52 mg (0.27 mmol) of Intemiedlate 22 to yield 126 mg of Example 41. TLC 
(EtOAc/MeOH (7:3): Rf « 0.44: NMR (DMSO-de, 400 MHz) 5 1 1.30 (d, 1 
H. J =7.00). 7.87 (m. 2H). 7.73 (d, 2H. J =8.72), 7.45 (m. 3H), 7.10 (d, 2H. J 
=8.37).6.88(d.2H, J=8.89).6.77(d.2H,J=8.37).5.74(s.1H).4.11 (m.2H). 
4.01(m. br. 1H), 3.13 ( m. 1H). 2.86 (m. 2H), 2.72 (m, 1H), 2.31 (s, 3H), 1.65 
(s, 3H); low resolution MS (ES-) m / e 539 (M-H); RP-HPLC (Vydac C-1 8, 
25cm x 4.emm: 10-50% CH3CN In HjO) with 0.1% HCO2H buffer 30 minutes 

Example 42: f2S)-3-/4-f2-r2-(4-methoxvphenvn-5-methvl-1.3-oxazoM. 
yllethoxv>phenvn-24rfZ).1 •methyl-3-oxo-3-phenvU1 - 
propenvllamino>propanolc acid 
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The title compound , was prepared (as described above for the 
preparation of Example 2) from 75 mg (0.19 mmol) of Intermediate 49 and 31 
mg (0.19 mmol) of benzoylacetone to yield 30 mg of Example 42: TLC 
(DCM/MeOH (4:1): R, = 0.45; 1h NMR (DMSO-de. 400 MHz) 5 11.5 (d. 1H. J 
=9.1). 7.89 (d, 2H. J =8.8), 7.84 (m, 2H). 7.45 (m. 3H). 7.18 (d. 2H. J =8.4); 
7.09 (d, 2H. J =8.8), 6.88 (d, 2H, J =8.6), 5.63 (s, 1H). 4.2 (t. 2H, J =6.5), 4.1 
(m, 1H), 3.86 (s, 3H), 3.2 (m, 1H). 2.93 (t, 2H. J =6.6), 2.83 (dd, 1H, J =13.2. 
6.4), 2.37 (s, 3H), 1.76 (s, 3H); low resolution MS (ES-)m/e 539.2 (MH-). 

Example 43; (2S)-2-{[(Z)-3-cyclohexvl-1 -meth vl-3-oxo-1 -propenyllamino}- 
3-{4-r2-(5-methyN2-phenyl-1,3-oxazol~4-vnethoxy]phenyl>propanolcacld 

The title compound was prepared (as described above for the 
preparation of Example 2) from 428 mg (0.89 mmol) of Intermediate 45 (as 
the TFA salt) and 1 50 mg (0.89 mmol) of Intemiediate 33 to yield 245 mg 
(53% yield) of Example 43 as a solid beige-colored glass: TLC (DCM/MeOH 
(4:1): Rf = 0.69; ^H NMR (DMSO-de, 400 MHz) 5 10.79 (d, 1H, J =9.0), 7.89 
(m. 2H), 7.50-7.41 (m. 3H), 7.05 (d. 2H, J =8.4), 6.77 (d, 2H. J =8.4), 4.7 (s. 
1 H). 4.12 (t, 2H, J =6.5), 3.9 (br s. IN), ). 3.04 (dd, 1 H. J =13.6. 4.0), 2.87 (t. 
2H, J =6.5), 2.64 (dd, IN, J =13.6, 8.9), 2.32 (s, 3H), 1.9 (m, 1H), 1.6 (m, 4H), 
1.5 (s, 3H), 1.25-1.05 (m, 4H): low resolution MS (ES+)m/e 517.3 (MH*). 

Example 44; (2S)-3-(4-(2-[2-(4-Isopropoxyphenvn-5-methyl-1.3-oxazol-4- 
yllethoxv>phenyO-2-fr(Z)-1-methvl-3-oxo-3-phenvl-1- 
propenvnamlno>propanoic acid 

The title compound was prepared (as described above for tiie 
preparation of Example 2) from 75 mg (0.18 mniol) of Intemiediate 51 and 32 
mg (0.194 mmol) of benzoylacetone to yield 55 mg of Example 44: TLC 
(DCM/MeOH (4:1): Rf = 0.50; ^H NMR (DMSO-de. 400 MHz) 5 1 1.5 (d. 1H, J . 
=9.0). 7.85 (m, 4H), 7.45 (m, 3H). 7.18 (d, 2H, J =8.4); 7.06 (d. 2H, J =8.8). 
6.87 (d. 2H. J =8.5). 5.82 (s, 1H). 4.74 (m. 1H). 4.19 (t. 2H. J =6.6). 4.1 (m. 
1H). 3.19 (m. 1H), 2.92 (t. 2H. J =6.6), 2.81 (dd, 1H, J =13.9, 9.1). 2.36 (s. 
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3H), 1.74 (s, 3H). 1.34 (d. 6H. J=6.0); low resolution MS (ES-)m/e 567.2 
(M-) 

Example 45; (2S)-2-f rfZ)-1 -heptyl-a-oxo-S-phenyl-l -propenvnamino)-3-f4- 
5 [2-(5-methvt-2 -phenyl-1.3-oxazol-4-vnethoxy1phenvl>proDanofcaeid 
The title compound was prepared as described above for the 
preparation of Example 2, ftiom 102 mg (0.28 mmol) of Intermediate 45 and 
69 mg (0.28 mmol) of Intermediate 19 to yield 77 mg of Example 45: TLC 
(EtOAc/lVleOH . 7/3): R, = 0.56; NMR (DMSO-de. 400 IVIHz) 5 1 1 .55 (d. 1 H. 
) J =9.6). 7.86 (d. 2H. J =6.8). 7.76 (d. 2H, J =6.4). 7.46 (m, 3H). 7.38 (m. 3H). 
7.10 (d. 2H. J =8.4). 6.78 (d, 2H. J =8.4). .5.5 (s. 1H). 4.10 (t. 2H, J =6.6). 4.0 
(m. 1H). 3.16 (m. 1H), 2.86 (t. 2H. J=6.5). 2.69 (dd. 1H, J =13.6. 9.6), 2.31 (s. 
3H). 1.87 (m. 2H), 1.25-1.1 (m, 10H). 0.78 (t. 3H. J =6.8); low resolution MS 
(ES+)/n/e 595.1 (MH*). 

Example 46; (2S)-2-(rf2)-1-methyl-3-(3-methvlphenvn-3-oxo.1- 
propenvnamino>-3-f4-r2-(5-methvl-2-phenvl-1.3-oxa2ol-4- 
yl)ethoxvTphenvl>propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 100 mg (0.27 mmol) of Intenmedlate 45 jand 
48 mg (0.27 mmol) of Intermediate 21 to yield 104 mg of Example 46. 
NMR (DMSO-da. 400 MHz) 5 11.47 (d. 1 H, J=9.06). 7.95 (m. 2H). 7.65 (m. 
2H), 7.54 (m. 3H). 7.31 (m. 2H). 7.19 (d, 2H. J =8.51). 6.88 (d. 2H, J =8.51). 
6.64 (s, 1H). 4.23 (m. 1H). 423 (m. 3H), 3.21 ( m. 1H). 2.96 (m. 2H), 2.86 (m. 
1 H), 2.60 (s, 3H), 1 .80 (s, 3H); low resolution MS (ES) m / e 525.2 (MH*); RP- 
HPLC (Vydac C-18. 25cm x 4.6mm; 50-100% CH3CN In H2O) with 0.1% 
HCO2H buffer 30 minutes; 1 mL/mIn: tF 15.57 min (to= 1.43). 

Example 47; (2S)-2-fr(Z M -ethyN3-oxo-3-phenvl-1-propenvnamino>-3-(4- 
g-r2-f4-methoxvphenvl)-5-methvl-1,3-oxazol-4- 
yllethoxv)phenvl)propanoIc add 

The title compound was prepared (as described above for the 
preparation of Example 2) from 100 mg (0.25 mmol) of Intermediate 49 and 
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45 mg (0.25 mmol) of Interpnediate 16 to yield 95 mg (68% yield) of Example 
47 as a solid: TLC Rf = 0.2-0.3 (slight streak. 4/1 . CHaCla/MeOH); NMR 
(DMSO-de, 400 MHz) S 11.5 (d, 1H. J =9.0). 7.85 (m, 4H). 7.45 (m, 3H). 7.18 
(d. 2H, J =8.4); 7.06 (d. 2H. J =8.8), 6.87 (d. 2H. J =8.5). 5.82 (s, 1H), 4.74 
(m, 1 H). 4.1 9 (t. 2H. J =6.6). 4.1 (m, 1 H). 3.19 (m, 1 H). 2.92 (t, 2H, J =6.6). 
2.81 (dd. 1H. J =13.9. 9.1). 2.36 (s, 3H). 1.74 (s. 3H). 1 ; low resolution MS 
(ES+)/77/e 555.1 (MH*); 

Example 48: (2S)-3-f4-f2-(5-methvl-2-phenvl-1.3-oxa2oM- 
yl)ethoxvTph enyl>-2-(rfZ)-3-oxo-3-phenv[-1 ■{trifluoromethvl)-1 - 
propenvnaminoTpropanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 12) from 1.3 g (3.55 mmol) of Intermediate 45 and 0.7 . 
g (3.55 mmol) of Intermediate 44 to yield 0.84 g (42% yield) of Example 48 as 
a solid: TLC (DCM/MeOH (4:1 ): R, = 0.55; NMR (DMSO-ds. 300 MHz) 6 
10.99 (s. 1H). 7.94 (m, 4H). 7.68 (m. 6H). 7.14 (d, 2H, J =8.4). 6.84 (d, 2H, J 
=8.4). 6.21 (s, 1H). 4.19 (m, 3H). 3.17 (m. IN), 2.92-2.85 (m. 3H). 2.36 (s. 
3H): low resolution MS (ES+)/n/e 565.0 (MH*). 

Example 49 f2S)-3-{4-r2-(5-methvl.2Hihenyl-1.3-th!azoM- 
yi)ethcxv1phenvl>-2-frg)-3-oxo-3-phenvl-1-(trifluoromethv»-1- 
propenynamIno)propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 12) fix»m 120 mg (0.31 mmol) of Intermediate 46 arid 
62 mg (0.31 mmol) of Intemnedlate 44 to yield 78 mg of Example 49: TLC 
(DCM/MeOH (4:1 ): Rf = 0.58; ^H NMR (DMSO-dg. 300 MHz) 8 10.92 (br s. 
1H).7.88(d.2H. J =). 7.81 (m. 2H). 7.56-7.37 (m, 6H). 7.01 (d. 2H. J =8.5), 
6.78 (d. 2H. J =8.3). 6.13 (s. 1H). 4.19 (t. 2H. J =6.5). 4.10 (br s, IN). 3.15- 
3.1 1(m. 1H). 3.05 (t. 2H. J =6.6). 2.87 (dd. 1H. J =13.7. 7.7). 2.37 (s. 3H): low 
resolution MS (ES+)/n/e 581.0 (MH*). 
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Example 50: (2S)-2-{{fZ)-1-ethvl-3-oxo-3-r4-(trif]uoromethvi)phenvn-1- 
propenyl)amino)-3-{4-{2-[2-(4-fluorophenvl)-5-methvl-1.3-oxazol-4- 
yllethoxy}phenyl)propanoic acid 

The title compound was prepared (as described above fortlie 
preparation of Example 2) from 150 mg (0.39 mmol) of Intermediate 46 and 
95 mg (0.39 mmcl) of Intennedlate 25 to yield 79 mg (33% yield) of Example 
50: TLC (DCM/MeOH. 4/1): R, = 0.62; NMR (DMSO-de, 300 MHz) 8 11.59 
(d, 1H, J =«.0). 7.97-7.88 (m, 4H), 7.72 (d. 2H. J =8.4). 7.29 (t. 2H. J =9.0), 
7.11 (d. 2H. J=8.4j. 6.78 (d.2H. J =8.4). 5.59(3. 1H). 4.11 (m. 3H).3.17(m. 
2H). 2.85 (t. 2H. J =6.3), 2.77 (m. 1H), 2.29 (s, 3H), 2.03 (m, 2H), 0.91 (t. 3H, 
J =7.5); low resolution MS (ES*)m/e 61 1 .2 (MH*). 

Example 51 ; (2S)-2-({(Z)-1 ■€thyl-a-oxo-3-r4-(trifIuoromethvnphenyn-1- 
propenyl>amino)-3-(4-(2-r2-(4-isopropoxvphenv»-5-methyl-1.3-oxazoM- 
vnethoxv>phenyl)propanoIc add 

The title compound was prepared (as described above for the 
preparation of Example 2) from 151 mg (0.39 mmol) of Intennedlate 51 and 
92 mg (0.39 mmol) of Intermediate 25 to yield 91 mg (36% yield) of Example 
51 : TLC (DCM/MeOH. 4/1 ): R, = 0.60; 1 H NMR (DMSO-de, 300 MHz) 5 1 1 .6 
(d, 1 H, J =9.6). 7.96 (d, 2H, J =8.1 ). 7.78-7.70 (m. 4H), 7.10 (d, 2H. J =8.4), 
6.96 (d, 2H, J =8.7). 6.78 (d. 2H, J =8.4). 5.59 (s. 1H). 4,62 (sept. 1H. J =6.0). 
4.13 (m, 3H). 3.16 (m. 1H). IM-lJl (m, 3H). 2.26 (s, 3H), 2.05-1.96 (m, 2H). 
1.24 (d, 6H, J =6.0), 0.91 (t. 3H. J =7.5); low resolution MS (ES*)m/e 651.3 
(MH*). 

Example 52 : (2S)-2-({(Z)-1 •ethyl-3-oxo-3-r4-(trifluoromethvl)phenvn-1 - 
propenvl>amlno)-3-(4-f2-f2-(4-methoxyphenv»-5-methvl-1.3-oxa2ol-4- 
ygethoxy>phenyl)propanoic acid 

The title compound was prepared (as described above for tiie 
preparation of Example 2) from 1 50 mg (0.38 mmol) of Intennedlate 49 and 
93 mg (0.38 mmol) of Intermediate 25 to yield 45 mg (19% yield) of Example 
52: TLC (DCM/MeOH. 4/1): Rf = 0.63; NMR (DMSO-de. 300 MHz) 5 1 1.6 
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(d. 1H. J =9.6). 7.96 (d, 2H, J =8.1). 7.81-7.70 (m. 4H). 7.1 1 (d. 2H, J =8.4), 
7.0 (d. 2H. J =8.7). 6.78 (d. 2H. J =8.4). 5.6 (s. 1H). 4.18-4.07 (m, 3H), 3.77 
(s. 3H). 3.17 (m. 1H). 2.85-2.72 (m. 3H). 2.26 (s. 3H). 2.05-1.96 (m. 2H). 0.91 
(t, 3H, J =7.5); low resolution MS (ES*)m/e 623.2 (MH*). 

Example 53: (2S)■3-f4-^2-f2•f4-fluoroahenyn-5-methvl■1.3■oxa2ol■4■ 
yl]ethoxv>pheny^)-2-f rfZ)-3-oxo-3-phenvl-1 -ftrifluoromethyl)-1 - 
propenvnamino>propanoic acid 

The title compound was prepared (as described above for the 

preparation of Example 12) from 203 mg (0.53 mmol) of Intermediate 46 and 
1 30 mg (0.63 mmol) of Intermediate 44 to yield 154 mg (50% yield) of 

Example 53: TLC (DCM/MeOH. 4/1): Rf = 0.65; NMR (DMSO-de. 400 MHz) 

5 1 1 .5 (d. 1 H. J =8,9). 7.95 (d, 2H. J =7.2), 7.77 (d. 2H. J =8.7). 7.72 (d. 2H. J 

=8.2). 7.1 (d, 2H. J =8.4). 6.97 (d, 2H, J =8.9). 6.79 (d. 2H. J =8.5). 5.58 (s. 

1H).4.65(m. 1H).4.11 (t. 2H. J =6.5). 4.1 (m. 1H),3.16(dd. 1H, J=13.7. 

3.6). 2.84 (t. 2H. J =6.5). 2.74 (dd. 1H. 13.7. 9.0). 2.28 (s. 3H). 1.67 (s, 3H). 

1 .25 (d, 6H, J =6.0); low resolution MS (ES+)m /e 637.1 (MH*) 

Example 54; f2S)-2-fr(Z)-1- methvl^-oxo-3-phenvl-1-propenvlTaminoT-3- 
{4-rf5-methyl-2-phenvl -1 .3-oxazol-4-yl)methoxv1phenvl>propanolc acid 

The title compound was prepared (as described above for the 
preparation of example 1) from a suspension of 113 mg (0.32 mmol) of 
intermediate 54 and 52 mg (0.32 mmol) of benzoylacetone to yield 44 mg 
(28%) of example 54: TLC (DCM/MeOH. 4/1): R, = 0.55; NMR (DMSO-de. 
300 MHz) 8 11.43 (d. 1H. J=9:0). 7.92-7.88 (m. 2H). 7.8 (m. 2H). 7.48 (m. 
3H). 7.38-7.38 (m. 3H). 7.16 (d. 2H, J =8,4), 6.9 (d. 2H. J =8.4). 5.53 (s. 1H). 
4.91 (s, 1H). 4.15 (m, 1H), 3.2 (m. 2H), 2.83-2.74 (m. 1H). 2.37 (s. 3H). 1.67 
(s, 3H): low resolution MS (ES*)m/e 497.07 (MH*). 

Example 55: (2S)-3-f4-r2-(5-ethyl-2-phenvl-1.3-oxa2ol-4- 
yl)ethoxv7phenvl>-2-fffZM -methy i-3-cxo-3-phen vl-1 - 
propenvnamino>propanoic acid 
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The title compound was prepared (as described above for the 
preparation of example 1) from a suspension of 205 mg (0.54 mmol) of 
intermediate 52 and 87 mg (0.54 mmol) of benzoylacetone to yield 145 mg 
(51%) of example 55: TLC (DCM/MeOH. 4/1): R, = 0.60; NMR (DMSO-dg. 
300 MHz) 5 1 1 .42 (d. 1 H, J =9.0). 7.89-7.86 (m, 2H). 7.77-7.74 (m. 2H). 7.48- 
7.32 (m. 6H). 7.11 (d. 2H. J =8.4). 6.77 (d. 2H. J =8.4). 5.53 (s. 1H). 4.1 (t. 1H, 
J =6.3). 3.2-3.14 (m. 2H). 2.86 (t. 2H. J =6.3). 2.79-2.74 (m, 1H). 2.67 (q. 2H. 
J =7.5). 1.66 (s. 3H). 1.17 (t, 3H. J =7.5); low resolution MS (ES*)m/e 525.2 
(MH*). 

Exampre 56 : f2S)-2-fffZ)-1-methvr.3-oxo-3-phenvM-propenvnamino^-3- 
{4-r2-(2-phe nyl^-propyl-1 .3-oxa2ol-4-yl)ethoxvTphenvnpropanoic actd 

The title compound was prepared (as described above for the 
preparation of example 1) from a suspension of 204 mg (0.52 mmol) of 
Intemnedlate 53 and 84 mg (0.52 mmol) of benzoylacetone to yield 137 mg 
(49%) of example 56: TLC (DCM/MeOH. 4/1): R, = 0.60; ^H NMR (DMSO-ds. 
300 MHz) 5 1 1.42 (d. 1H. J =9.0). 7.89-7.86 (m. 2H). 7.77-7.74 (m. 2H). 7.49- 
7.32 (m. 6H). 7.11 (d. 2H. J =8.4). 6.77 (d. 2H. J =8.4). 5.53 (s. 1H), 4.1 (t. IN, 
J =6.3). 3.19-3.13 (m. 2H). 2.86 (t. 2H. J =6.3), 2.78-2.71 (m. 1H). 2.64 (t. 2H. 
J =7.2), 1.65-1.54 (m, 5H). 0.88 (t. 3H, J =7.5); low resolution MS (ES*)m/e 
539.19 (MH+). 



Example 57: (2S)-2-^fg)-1-methvl-3-oxo-3-phenvM-propenvnamino)-3>- 
{4-r3.f5-met hvi-2-phenvl-1.3-oxa2ol-4-vl)propoxvlphenvl>propanolcacld 

The title compound was prepared (as described above for the 
preparation of example 1 ) from a suspension of 205 mg (0.54 mmol) of 
Intemiedlate 55 and 88 mg (0.54 mmol) of benzoylacetone to yield 1 42 mg 
(50% yield) of example 57: TLC (DCM/MeOH. 4/1 ): R, = 0.66; ^H NMR 
(DMSO-de. 300 MHz) S 1 1.44 (d. 1H. J =9.0). 7.88-7.85 (m. 2H). 7.78-7.75 (m. 
2H). 7.49-7.43 (m. 3H). 7.37-7.32 (m, 3H). 7.12 (d, 2H. J =8.4). 6.78 (d. 2H. J 
=8.4). 5.54 (s, 1H). 4.13 (m. 1H). 3.87 (t. 1H, J =6.0). 3.22-3.16 (m. 1H). 2.77 
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(d. 1H, J = 14.4. 9.2), 2.56 (t, 2H. J =7.2). 2.22 (s. 3H). 2.00-1.93 (m. 2H). 
1 .66 (s, 3H); low resolution MS (ES*)m/e 525. 1 5 (MH*). 

Example 58: (2S)-3-{4-r2-(5-ethyl-2-phenvl-1.3-oxazol-4- 

yDethoxvlpheny l}-2-f rfZ)-3-oxo-3-phenvl-1 -f trifluoromethyD-l - 

propenylTamino}propanoic acid 

A mixture of 100 mg (0.26 mmol, 1.0 equivalent) of Intermediate 52, 

1 10 mg (0.39 mmol. 1.5 equivalents) of Intennedlate 44, and 0.14 mL (0.8 
mmol, 3.0 equivalents) of DIEA In 2 mL of MeOH was stirred for 2.5 houre at 
ambient temperature (22 ®C). The solvent was evaporated under reduced 
pressure. The residue was taken into EtOAc (20 mL) and washed with 10 mL 
0.1 N HCI solution and 10 mL brine. The organlcs were dried over Na2S04, 
filtered, concentrated, and the residue purified directly by silica gel 
chromatography. Bution with 10%-20% MeOH in EtOAc gave 55 mg (36% 
yield) of the title compound as a solid after drying under vacuum for several 
hours: TLC (DCM/MeOH, 4/1): Rf = 0.65; NMR (DMSO-dg. 400 MHz) 5 
10.95 (br s, 1H), 7.88-7.93 (m, 4H), 7.52-7.41 (m, 6H). 7.72 (d, 2H. J =8.2), 
7.02 (d, 2H. J =8.4), 6.73 (d, 2H, J =8.5). 6.06 (s, 1H), 4.09 (t, 2H, J =6.5), 
3.99 (m. 1H). 3.0 (m, IN, NH), 2.86-2.79 (m. 4H), 2.66 (q. 2H. 7.5). 1.15 (t. 
3H, J =7.5); low resolution MS (ES+)/n/e 579,08 (MH"^ 

Example 59: (2S)-3-(4-r3-{5-methyl-2-phenvi-1.3-oxazol-4> 
yl)propoxvTphenvi}-2-ff(Z)-3-oxo^.phenyl-l-ftrifluoromethvn-1- 
propenvnamlno>propano!c acfd 

The title compound was prepared (as described above for the 
preparation of Example 58) from 100 mg (0.26 mmol) of Intenmediate 55 and 
110 mg (0.39 mmol) of Intemiediate 44 to yield 65 mg (42% yield) of Example 
59: TLC (DCM/MeOH, 4/1): Rr = 0.58; NMR (DMSO-de. 400 MHz) 5 10.74 
(d. IN, J =9.4). 7.90 (d, 2H, J =7.5). 7.86-7.82 (m. 2H). 7.54 (m. 1H). 7.48- 
7.40 (m. 5H). 7.09 (d. 2H. J =8.4). 6.81 (d. 2H, J =8.4). 6.25 (s. 1H), 4.3 (br s. 
1H). 3.89 (t. 2H. J =6.1). 3.09 (dd. 1H. J =14.0, 4.8), 2.96 (dd, 1H, 14.0. 7.9). 
2.2 (s, 3H), 2.0-1.92 (m. 2H); low resolution MS (ES+)m/e 579.08 (MH*) 
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Example 60 : (2S)■3-f4-^2-(5-ethvl-2■phenv^1.3-tl^iazol■4- 
yl)ethoxv]phenvl)-2- {^(Z)-3-oxo-3-phe^vM-ftrifluoromethyl)^1^. 
propenvnamino}propanoic acid 

The title compound was prepared (as described above for the 
5 preparation of Example 58) from 1 80 mg (0.35 mmol) of Intermediate 57 (as 
Its TFA salt) and 148 niig (0.53 mmol) of Intermediate 44 to yield 1 13 mg (54% 
yield) of Example 60: TLC (DCM/IWeOH, 85/15): Rf = 0.50; NMR (DMSO- 
d6, 300 MHz) 5 10.72 (d. 1H. J =10.3). 7.94 (d, 2H. J =7.3). 7.87-7.83 (m. 2H). 
7.67-7.39 (m, 5H), 7.13 (d. 2H. J =8.6). 6.86 (d, 2H, J =8.5), 6.32 (s. 1H), 4.26 
10 (t,2H. J =6.5), 3.17-3.01 (m,4H),2.81 (q, 2H. J =7.4), 1.22 (t. 3H, J =7.4); low 
resolution MS (ES+)/n/e 594.9 (MH*) . 

Example 61: (2S)-3-(4-f2-r5-ethyl-2-(4-fluorophenvn-1,3-oxa2oI-4- 
yllethoxv)phenyn-2-(rfZ)-3-oxo-3-phenyl-1.(trifluoromethvn-1- 
15 propenvnamino}propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 58) from 130 mg (0.26 mmol) of Intennediate 58, 106 
mg (0.38 mmol) of Intermediate 44. and 0.14 mL diisopropylethylamlne in 5 
mL MeOH. The crude pnaduct was recrystalllzed from hot CH3CN to yield 67 

20 mg (43% yield) of Example 61 : TLC (DCM/MeOH, 85/1 5): Rf = 0.44; NMR 
(DMSO-de, 300 MHz) 5 10.72 (d, 1H. J =10.3), 7.97-7.92 (m. 4H), 7.62-7.56 
(m, 1H), 7.52-7.46 (m, 3H), 7.32 (t. 2H. J =8.7). 7.13 (d. 2H. J =8.6). 6.85 (d. 
2H. J =8.6). 6.32 (s. 1 H). 4.35 (m. 1H). 4.16 (t. 2H, J =6.5). 3.13 (dd. 1 H. J 
=14.0, 4.8), 3.02 (dd. 1H. J =14.0. 7.7). 2.89 (t. 2H. J =6.5), 2.69 (q,2H. J 

25 =7.4). 1 .1 9 (t, 3H, J =7.5): low resolution MS (ES+)m /e 596.9 (MH*). 

Example 62: (2S)-3-(4-{3-r5-ethvI-2-(4-fluorophenvll-1 .3-oxazol-4- 
ynpropoxv>phenvl)-2-(r(Z)-3-oxo-3-phenyl-1 -ftrifluoromethvn-1 ■ 
propenynamino}propanolc add 
30 The title compound was prepared (as described above for the 

preparation of Example 58) from 200 mg (0.38 mmol) of Intermediate 59, 127 
mg (0.57 mmol) of Intennediate 44, and 0.2 mL diisopropylethylamlne in 2.5 
mL MeOH. The crude product was recrystaliized from hot CH3CN to yield 106 
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mg (46% yield) of Example ,62: TLC (DCM/MeOH, 4/1): R, = 0.61; NMR 
(DMSO-de, 300 MHz) 5 10.72 (d. 1H. J =10.2). 7.95-7.91 (m, 4H), 7.76-7.61 
(m. 3H). 7.31 (t, 2H, J =8.7). 7.13 (d. 2H. J =8.1), 6.85 (d. 2H. J =8.4). 6.32 (s. 
1H). 4.42-4.37 (m. 1H). 3.92 (t. 1H. J =5.7). 3.15-2.98 (m. 3H). 2.60-2.65 (m. 
4H), 2.0 (t. 2H, J =6.3). 1.10 (t, 3H. J=7.5): lovy resolution MS (ES*)m/e 
610.96 (MH*). 



Example 63: (2S)-3-(4-{2-r5-ethvl-2-f4-fluorophenvn-1.3-thiazoM- 
yl1ethoxv>ph envl)-2-(rf E)-3-oxo-3-phenvl-Htrifluoromethv>)-1 - 
propenvnamino)pr6panoic acid 

The title compound was prepared (as described above for the 
preparation of Example 58) from 130 mg (0.25 mmol) of Intermediate 56, 103 
mg (0.37 mmol) of Intemnediate 44. and 0.17 mL dlisoprapylethylamine In 5 
mL MeOH. The crude product was recrystallized fiiom hot CH3CN to yield 1 10 
mg (72% yield) of Example 63: TLC (DCM/MeOH. 85/15): Rf = 0.45; NMR 
(DMSO-de. 300 MHz) 5 10.72 (d. 1H. J=10.2). 7.96-7.66 (m, 4H). 7.59 (m. 
1H). 7.52-7.46 (m. 3H), 7.28 (t. 2H, J =8.8), 7.13 (d. 2H. J =8.6). 6.85 (d, 2H. J 
=8,5), 6.32 (s. 1H), 4.38 (m. 1H). 4.25 (t. 2H. J =6.5), 3.31-2.98 (m. 4H), 2.81 
(q. 2H, J =7.4), 1.22 (t, 3H, J =7.4); low resolution MS (ES+)m/ © 612.9 
(MH*) 



Example 64: (2S)-3-(4-f3-r5-ethyl-2-(4-fIuorophenvl)-1.3.oxazol^- 

ylIpropoxv> phenvl)-2-(f(Z)-1-ethvl-3.oxo-3-r4-(trifluoromethvnphenvll-1- 
propenvi)amino)propanoic acid 

The title compound was prepared (as described above for the 

preparation of Example 2) from 95 mg (0.18 mmol) of Intermediate 59 (TFA 

Salt), 44 mg (0.18 mmol) of Intermediate 25, and 0.055 mL triethylamine in 

MeOH (1.5 mL) and trimethylorthofomiate (0.5 mL) to yield 44 mg (38% yield) 

of Example 64 after silica gel chromatography (5%-15% MeOH in DCM 

elutlon): TLC (DCM/MeOH. 4/1): R, = 0.53; ^H NMR (DMSO-dg. 300 MHz) 5 
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1 1.63 (d. 1H. J =9.3). 7.99-7.89 (m, 4H). 7.73 (d, 2H, J =8.1), 7.30 (t, 2H. J 
=8.7). 7.13 (d, 2H, J =8.1). 6.79 (d, 2H. J =8.1). 5.62 (s. 1H). 4.20 (m. 1H). 
3.87 (m. 2H). 3.20 (m, 2H), 2.77 (m. 2H). 2.61-2.54 (m. 4H). 2.05-1.96 (m, 
4H), 1.10 (t, 3H. J =7.2). 0.92 (t. 3H, J =7.5); low resolution MS (ES*)m/e 
638.93 (MH*). 



Example 65: f2S)-2-({g)-1-ethvl-3-oxo-3-r4-(trlfluoromethyl)phenvlM. 
propenvl>aitiino)-3-(443-(5-ethvl-2-phenvl-1.3-oxazol-4- 
yOpropoxvlphenyftpropanoic add 

The title compound was prepared (as described above for the 
preparation of Example 2) from 50 mg (0.13 mmol) of Intemiedlate 60. 31 mg 
(0.1 3 mmol) of Intemiedlate 25, and 0.044 mL triethyfamine In MeOH (1 .0 mL) 
and trimethylorthofbrmate (0.5 mL) to yield 22 mg (28% yield) of Example 65 
after silica gel chromatography (5%-1 5% MeOH In DCM elutlon): TLC 
(DCM/MeOH. 4/1): R( = 0.50; NMR (DMSO-dg. 300 MHz) 5 11.70 (d. 1H, J 
=9.6). 8.05 (d. 2H, J =7.8). 7.95 (d, 2H, J =7.8), 7.81 (d, 2H. J =8.1 ). 7.55-7.52 
(m. 3H). 7.20 (d, 2H, J =8.4). 6.86 (d, 2H, J =8.4). 5.69 (s, 1 H). 4.28-4.22 (m, 
1H), 3.96 (d, 2H. J =6.0), 3.28-3.20 (m. 2H), 2.89-2.81 (m. 1H). 2.72-2.63 (m. 
4H). 2.05-1.96 (m. 4H). 1.18 (t. 3H. J =7.5), 0.99 (t, 3H, J =7.5); low 
resolution MS (ES*)m/e 620.98 (MH*). 



Example 66; (2S)-3-(4-f3-r5-ethyl-2-(4-fluorophenvn-1 .3-oxa2ol-4- 

ynpropoxv> phenyn-2-ffg)-1-methvl-3-oxo.3.r4-ftrifluoromethvl)phenvn- 
1i3ropenvl}amlno)propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 90 mg (0.17 mmol) of Intennedlate 59. 40 mg 
(0.17 mmol) of Intennediate 24, and 0.05 mL triethylamine In MeOH (1.5 mL) 
and trimettiylorthofonnate (0.5 mL) to yield 54 mg (51% yield) of Example 66 
after silica gel chromatography (5%-15% MeOH in DCM): TLC (DCM/MeOH, 
4/1): R, =: 0.60; ^H NMR (DMSO-de, 300 MHz) 5 1 1.53 (d. 1 H. J =9.0), 7.98- 
7.90 (m. 4H), 7.73 (d. 2H. J =8.4), 7.30 (t. 2H. J =8.7). 7.13 (d. 2H. J =8.4). 
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6.79 (d. 2H. J =8.4), 5.61,(§, 1H). 4.23^.19 (m. 1H). 3.89 (t. 2H. J =6.0). 3.22- 
3.17 (m, 2H). 2.83-2.75 (m. 2H). 2.64-2.55 (m. 4H). 1.97 (t, 2H. J =6.3). 1.71 
(s, 3H). 1.10 (t, 3H. J =7.5): low resolution MS (ES*)m/e 625.15 (MH*). 



Example 67: (2S)-3-{4-r3-(5-ethvl-2-phenyl-1.3-oxa2ol-4- 

yl)propoxy lphenyl}-2-mZ)-1-methvi-3-Qxo-3-r4-ftrifluoromethvnphenvn- 
1'Propenvl}amino)propanoic add 

The title compound was prepared (as described above for the 

preparation of Example 2) from 57 mg (0.14 mmol) of Intemiedlate 60* 33 mg 

(0.14 mmol) of Intemiedlale 24, and 0.042 mL triethylamine In MeOH (1.5 mL) 

and trimethylorthofomiate (0.5 mL) to yield 24 mg (28% yield) of Example 67 

after silica gel chromatography (5%-15% MeOH In DCM): TLC (DCM/MeOH, 

4/1): Rf = 0.62: NMR (DMSO-ds. 300 MHz) 5 11.53 (d, 1H. J=9.0). 7.97 (d, 

2H. J =8.4). 7.89 (d, 2H, J =7.8). 7.73 (d. 2H, J =8.4). 7.46 (m. 3H). 7.12 (d, 

2H, J =8.1). 6.79 (d. 2H. J =8.4). 5.62 (s. 1H), 4.25-4.19 (m, 1H). 3.90 (t. 2H, J 

=6.0). 3.21-3.15 (m, 1H), 2.58-2.83 (m, 5H). 1.98 (t. 2H. J =5.7). 1.72 (s, 3H). 

1.1 1 (t, 3H, J =7,5): low resolution MS (ES*)m/e 607.18 (MH*). 

Example 68: (2S)-3-f4-r3-f5-€thyi-2-phenvl-1.3-oxa2ol-4- 
yl)prcpoxvTp henvlV-2-frfZ)-3-oxo-3-phenyl-1-ftiifluoromethyn-1- 
propenvnamlno>propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 68) from 100 mg (0.25 mmol) of Intermediate 60, 85 
mg (0.38 mmol) of Intermediate 44, and 0.14 mL dllsopropylethylamlne In 2.0 
mL MeOH. Attempted recrystalllzatlon from hot CH3CN without success. 
Silica gel chromatography with MeOH/DCM (10%-20%) gave 68 mg (45% 
yield) of Example 68: TLC (DCM/MeOH. 4/1): R, = 0.60; NMR (DMSO-de. 
300 MHz) 5 10.96 (br s. 1H). 7.90-7.87 (m, 4H). 7.54-7.46 (m. 6H). 7.07 (d. 
2H. J =8.4). 6.78 (d. 2H. J =8,1). 6.12 (s. 1H), 4.1 1-4.03 (m. 1H), 3.89 (t. 2H, J 
=6.0), 3.12-3.07 (m, 1H), 2.91-2.83 (m, 1H). 2.66-2.57 (m, 4H). 1.98 (t. 2H. J 
=5.7), 1.11 (t. 3H. J =7.5); low resolution MS (ES*)m/e 593.02 (MH*). 
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Example 69: (2S)-3-{4-r(5-ethyl-2-phenyl-1,3-thiazoi-4- 

yl)methoxy]phenyi}-2-{rfZ)-3-oxo-3-phenvl-1-rtrifluoromethvn-1- 
propenyllaminolpropanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 58) from 1.5 g (3.02 mmol) of Intermediate 62. 1.01 g 
(4.53 mmol) of Intermediate 44, and 1.6 mL dllsopropylethylamlne in 20 mL 
MeOH. Attempted recrystalllzatlon from hot CH3CN without success. Silica gel 
chromatography with MeOH/DCM (10%-20%) gave 1.05 g (60% yield) of 
Example 69: TLC (DCM/MeOH, 4/1): R, = 0.43; NMR (DMSO-de. 300 MHz) 
S 10.98 (br s, 1H). 7.91-7.85 (m. 4H). 7.55-7.45 (m. 6H), 7.1 1 (d, 2H. J =8.4). 
6.92 (d. 2H. J =8.4), 6.15 (s. 1H). 5.07 (s. 2H). 4.13-4.06 (m. 1H), 3.16-3.09 
(m, 1H). 2.95-2.85 (m. 4H). 1.21 (t. 3H. J =7.5); low resolution MS (ES*)m/e 
580.95 (MH*). 

Example 70; (2S)-3-{4-r(5-ethvl-2-phenvl-1.3-th}a2ol-4. 

yl)methoxv1 phenyl>-2-({(Z)-1-methyt-3-oxo^.r4-(trifluoromethvnphenvn- 
1-propenvl>amfno)propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 1 .35 g (2.72 mmol) of Intemiedlate 62, 630 
mg (2.72 mmol) of Intermediate 24, and 0.8 mL triethylamine in MeOH (20 
mL) and trimethylorthoformate (5 mL) to yield 1.04 g (65% yield) of Example 
70 after silica gel chromatography (5%-15% MeOH In DCM): TLC 
(DCM/MeOH, 4/1 ): Rf = 0.45; ^H NMR (DMSO-ds. 300 MHz) 5 1 1 .57 (d. 1 H. J 
=8.7). 7.96 (d, 2H, J =8.4). 7.85 (m, 2H), 7.71 (d, 2H, J =8.4), 7.44 (m, 3H). 
6.92 (d. 2H. J =8.4). 5.6 (s, 1H). 5.05 (s. 2H). 4.21^27 (m, 1H), 3.27-3.22 (m. 
1H). 2.89-2.81 (m. 4H). 1.72 (s. 3H). 1.19 (t. 3H. J =7.5); low resolution MS 
(ES*)nVe 594.96 (MH*). 
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Example 71 : (2S)-3-{4-r(5-ethyl-2-phenvl-1,3.oxa20l-4- 

yl)methoxy]phenvl}-2-{FfZ)-3-oxQ-3-phenvl-1-(trmuoromethyl)-1- 
propenynamino}propanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 58) from 100 mg (0.27 mmol) of Intemiedlate 61 , 91 
mg (0.41 mmol) of Intermediate 44, and 0.14 mL dilsopropylethylamlne In 2 
mL MeOH. Attempted recrystallization from hot CH3CN without success. 
Silica gel chromatography with MeOH/DCM (10%-20%) gave 91 mg (59% 
yield) of Example 71: TLC (DCM/MeOH, 4/1): R, = 0.57; NMR (DMSO-da. 
300 MHz) 5 10.96 (br s. 1 H). 7.94-7,89 (m, 4H). 7.58-7.44 (m. 6H). 7.12 (d. 
2H. J =8.4), 6.89 (d. 2H. J =8.1), 6.16 (s. 1H). 4.93 (s. 2H). 4.20-4.11 (m, 1H). 
3.16-3.11 (m. 1H). 2.96-2.88 (m. 1H), 2.77 (q. 2H. J =7.5), 1.17 (t. 3H, J =7.5); 
low resolution MS (ES*)m/e 564.88 (MH*). 

Example 72: (2S)-3-(4-{r5-ethvl-2-f4-fluorophenvl)-1,3-cxazcl-4- 
yllmethcxv}phenyl)-2-f rfZ)-3-oxo-3-phenvl-1 -ftrlfluoromethvD-l - 
propenvnamlno}propanolc acfd 

The title compound was prepared (as described above for the 
preparation of Example 58) from 700 mg (1 .82 mmol) of Intemiedlate 63, 610 
mg (2.73 mmol) of Intermediate 44, and 0.95 mL dilsopropylethylamlne In 12 
mL MeOH. Silica gel chromatography with MeOH/DCM (10%-20%) gave 580 
mg (55% yield) of Example 72: TLC (DCM/MeOH, 4/1): Rr « 0.50;^H NMR 
(DMSO-da, 300 MHz) 5 10.95 (brs, IN), 7.99-7.89 (m. 4H), 7.58-7.53 (m, 3H), 
7.34 (t, 2H, J s8.7), 7.12 (d, 2H, J =8.1), 6.89 (d, 2H. J =8.7). 6.16 (s, 1H). 
4.92 (s. 2H), 4.21-4.11 (m. 1H), 3.16-3.11 (m, 2H), 2.96-2.91 (m, 1H), 2.79 (q, 
2H. J =7.5), 1 .17 (t. 3H, J =7.5); low resolution MS (ES*)m/e 582.92 (MH*). 

Example 73: (2S)-2-(ffZl-1 ■ethvl-3-oxo-3-r4-(trifluoromethyl)phenvll-1 - 
propenvl>amtno)-3-f4-r(5-€thvl-2-phenvl-1.3-oxa20l-4- 
yl)methoxy]phenvl}propanoic acid 
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The title compQund was prepared (as described above for the 
preparation of Example 2) from 100 mg (0.27 mmol) of Intermediate 61, 67 
mg (0.27 rtimol) of Intermediate 25. and 0.08 mL triethyiamine in MeOH (2.0 
mL) and trimethylorthoformate (0.5 mL) to yield 54 mg (51% yield) of Example 
73 after silica gel chromatography (5%-15% MeOH in DCM): TLC 
(DCM/MeOH. 4/1): R, = 0.54; NMR (DMSO-dg. 300 MHz) 5 11.63 (d. 1H, J 
=9.3). 7.98-7.90 (m. 4H). 7.73 (d. 2H. J =8.1). 7.60-7.48 (m, 3H). 7.16 (d. 2H. 
J =8.7). 6.90 (d. 2H, J =8.7). 5.6 (s. 1H). 4.93 (s. 2H). 4.24-4-18 (m, 1H). 3.24- 
3.19 (m. 1H). 2.84-2.72 (m. 4H). 2.08-1.98 (m. 2H). 1.16 (t. 3H. J =7.8). 0.91 
(t, 3H. J =7.5); low resolution MS (ES*)m/e 593.10 (MH*). 



Exampte 74; (2S)-3-f4-fr5-ethyl-2-(4-fluoroDhenvl)-1.3-oxa2ol-4- 
yOmethoxy}phenyl).2-(fg )-1 •ethvl-3K>xo-3-r4-(trifluorDmethvnphenvn-1 - 
propenyl>amino)prcpanoic acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 160 mg (0.42 mmol) of intennediate 63. 102 
mg (0.42 mmol) of Intermediate 25. and 0.12 mL triethyiamine in MeOH (3.0 
mL) and trimethylorthofomiate (0.75 mL) to yield 1 17 mg (46% yield) of 
Example 74 after silica gel chromatography (5%-1 5% MeOH in DCM): TLC 
(DCM/MeOH. 4/1): = 0.57; ^H NMR (DMSO-de, 300 MHz) 8 1 1.63 (d. 1H. J 
=9.6). 7.99-7.93 (m. 4H). 7.72 (d. 2H, J =8.1). 7.32 (t. 2H. J =8.7). 7.16 (d, 2H. 
J =8.7). 6.90 (d. 2H. J =8.1), 5.6 (s. 1H). 4.91 (s, 2H). 4.26^20 (m. 1H). 3.24- 
3.19 (m. 1H). 2.84-2.72 (m,4H), 2.07-2.00 (m, 2H). 1.15 (t.3H. J =7.5), 0.91 
(t, 3H, J =7.5); low resolution MS (ES*)m/e 611.10 (MM*). 

Example 75: (2S)-3-{4-r(5-ethvl-2-phenvlr1.3-oxazo|.4- 
yl)methoxvT Dhenyl>-2-ff(Z)-1-methvl.3-oxo-3.r4-ftrlfIuoromethyl)phenyn- 
1'Propenvl}amino)propanoic acid . 

The title compound was prepared (as described above for the 
preparation of Example 2) from 98 mg (0.27 mmol) of Intemiedlate 61, 62 mg 
(0.27 mmol) of Intermediate 24, and 0.08 mL triethyiamine In MeOH (2.0 mL) 
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and trimethylorthoformate. (0.5 mL) to yield 95 mg (61% yield) of Example 75 
after silica gel chromatography (5%-15% MeOH In DCM): TLC (DCM/MeOH. 
4/1): Rf = 0.59; NMR (DMSO-de, 300 MHz) 5 11.55 (d, 1H. J =9.0). 7.98- 

7.90 (m. 4H). 7.73 (d. 2H. J =8.4), 7.51-7.48 (m. 3H). 7.17 (d, 2H. J =8.4). 

6.91 (d. 2H. J=8.4), 5.61 (s. 1H). 4.93 (s, 2H). 4.24-4-18 (m, 1H). 3.23-3.16 
(m. 1H). 2.86-2.73 (m. 4H). 1.72 (s, 3H). 1.17 (t. 3H. J =7.5): low resolution 
MS (ES*)m/e 579.05 (MH*). 



Example 76: (2S)-3-(4-(r5-ethvI-2-f4-fluorophenvn-1.3.oxazol-4- 

yllmethoxv>phenvl)-2-({g)-1-methvl-3-oxo-3.r4^trifruoroniethvi)phenvn- 
1-propenvI>ainino)propanoic acid 

The title compound was prepared (as described above for the 

preparation of Example 2) finom 176 mg (0.46 mmol) of Intemiedlate 63, 105 

mg (0,46 mmol) of Intermediate 24, and 0.14 mL triethylamlne In MeOH (3.0 

mL) and trlmethylorthofomiate (0.75 mL) to yield 1 52 mg (56% yield) of 

Example 76 after silica gel chromatography (5%-15% MeOH in DCM): TLC 

(DCM/MeOH. 4/1): Rf = 0.55; ^H NMR (DMSO-de. 300 MHz) 5 11.55 (d, 1H. J 

=9.0). 7.99-7.94 (m, 4H). 7.73 (d, 2H. J =8.4), 7.33 (t. 2H, J =8.7), 7.16 (d. 2H. 

J =8.4), 6.90 (d, 2H. J =8.7), 5.61 (s. 1H). 4.93 (s. 2H), 4.23-4-18 (m, 1H). 

3.22-3.18 (m, 1H). 2.85-2.73 (m. 4H). 1.72 (s, 3H). 1.17 (t, 3H. J =7.5); low 

resolution MS (ES*)m/e 597.09 (MH*). 



Example 77: (2S)-2-({fZ)-1-ethyl-3-oxo-3-r4-(trifluoromethynphenvn-1- 
propenvl>amino)-3-f4-r(5-ethyl-2-phenyl-1.3-4hlazoI-4- 
yDmethoxvlphenvnpropanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 1 .44 g (2.90 mmol) of Intemiedlate 62, 710 
mg (2.90 mmol) of Intemnediate 25, and 0.85 mL triethylamlne In MeOH (20 
mL) and trimethylorthofomiate (5 mL) to yield 985 mg (56% yield) of Example 
77 after silica gel chromatography (5%-15% MeOH in DCM): TLC 
(DCM/MeOH, 4/1): R, = 0.45;^ H NMR (DMSO-de. 300 MHz) 5 1 1.65 (d. 1 H, J 
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=9.3). 7.97 (d. 2H. J =8.1), 7.85 (m. 2H). 7.71 (d. 2H, J =8.1). 7.44 (m. 3H), 
7.44 (d. 2H, J =8.1), 7.16 (d, 2H, J=8.1), 5.61 (s. 1H). 5.05 (s. 2H), 4.26-4-19 
(m, 1H), 3.26-3.21 (m, 1H). 2.89-2.77 (m. 4H). 2.07-2.0 (m, 2H). 1.19 (t. 3H, J 
=7.5). 0.91 (t, 3H, J =7.5); low resolution MS (ES*)m/e 609.07 (MH*). 

Example 78: (2S)-3-(4-{2-r5-ethvl-2-f4-fluorophenvl)-1.3-oxazol-4- 
yllethoxv>phenyl)-2-({(Z)-1 •ethvl-3-oxo-3-r4-fti1fluoromethynphen vIM - 
propenyl>amlno)propanolc acid 

The title compound was prepared (as described above for the 
preparation of Example 2) from 150 mg (0.29 mmol) of Intemnediate 58 (TFA 
Salt), 108 mg (0.3 mmol) of Intemiediate 25. and 0.1 mL triethylamine In 
MeOH and trimethylorthofomiate to yield 70 mg (38% yield) of Example 78: 
TLC (DCI\4/MeOH, 90/10): R, - 0.26; NMR (DMSO-de, 300 MHz) 5 1 1.62 
(d. 1 H. J =9.3). 7.99-7.93 (m. 4H). 7.74 (d. 2H. J =8.4). 7.32 (t, 2H. J =^=8.9). 
7.13 (d. 2H. J =8.4). 6.80 (d, 2H. J =8.5). 5.61 (s. 1H). 4.14 (m. 3H), 3.4-3.1 
(m, 2H, obscured by water peak). 2.88 (t. 2H, J =6.4). 2.70 (q, 2H. J =7.4). 
2.02 (m. 2H). 1.19 (t, 3H, J =7.5). 0.94 (t. 3H, J =7.5); low resolution MS 
(ES*)m/e 625.2 (MH*). 



Example 79: (2S)-3-(4-f2-r5-ethvl-2-(4-fluorophenvl)-1,3-thIazol'4- 
yllethoxv>phenyl)-2-(ffZ)-1-ethyi-3-oxo-3-r4-ftrifiuoromethvl)phenvn-1- 
propenyRamino)propanolc acid 

The tiUe compound was prepared (as described above for the 
preparation of Example 2) from 1 50 mg (0.28 mmol) of Intermediate 56 (TFA 
Salt). 108 mg (0.3 mmol) of Intermediate 25, and 0.1 mL triethylamine in 
MeOFi and trimethylorttioformate to yield 60 mg (33% yield) of Example 79: 
TLC (DCM/MeOH, 90/10): R, = 0.26; NMR (DMSO-de. 300 MHz) 8 1 1 .63 
(d, 1H. J =9.4). 7.98 (d, 2H, J =8.0). 7.9-7.85 (rh. 2H), 7.74 (d. 2H. J =8.3), 
7.27 (t, 2H, J =8.7), 7.13 (d, 2H, J =8.4), 6.80 (d, 2H. J =8.3). 5.62 (s. 1H). 
4.25 (m. 3H). 3,4-3.2 (m, 2H. obscured by water peak). 3.07 (t, 2H. J =6.3). 
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2.85-2.77 (m. 2H). 2.06-1.99 (m. 2H). 1.21 (t. 3H. J =7.4). 0.93 (t, 3H. J=7.4); 
low resolution MS (ES*)m/e 641.12 (MH*). 

Example 80: (2S)-2-({(Z)-1 -ethyl-3-oxo-3.r4-(trifluoroniethvl)phenvn-1 - 

propenyl}annino)-3-(4-r2-(5-ethvI-2-phenvM.3-thiazoM- 

yOethoxvlphenyl>propanolc add 

The title compound was prepared (as described above for the 

preparation of Example 2) from 150 mg (0.29 mmol) of Intermediate 57 (TFA 
Salt), 108 mg (0.3 mmol) of Intermediate 25, and 0.1 mL triethylamine in 
MeOH and trimethylorthoformate to yield 40 mg (22% yield) of Example 80: 
TLC (DCM/MeOH, 90/1 0): Rf = 0.28; NMR (Dl^/lSO-ds. 300 MHz) 5 1 1 .62 
(d, 1 H. J =9.4), 7.98 (d, 2H. J =8.2). 7.85 (m, 2H). 7.74 (d, 2H. J =8.3). 7.48- 
7.42 (m. 3H), 7.13 (d. 2H, J =8.4). 6.80 (d. 2H. J =8.3), 5.63 (s, 1H), 4.23 (t. 
2H. J =6.5). 4.2 (m, 1H). 3.2-3.05 (m. 3H). 2.89-2.75 (m. 3H). 2.07-2.03 (m. 
2H). 1 .23 (t, 3H. J =7.5), 0.94 (t. 3H, J =7.5); low resolution MS (ES*)m/e 
622.91 (MH*). 

The following intermediates A-G were prepared to malce radioligand for 
the binding assay described below. 

intermediat e A: 2-(4-(2-(Phenvlmethvloxvcarbonvlamlno)ethvl)p henoxv)- 
2-methvlbutanoicacid — 

A solution of 4-(2-(phenyimethyIoxycari3onylamino)ethyI)phenol (5.74 g; 21.16 
mmoie) in 2-butanone (17 mL) and chlorofonn (6 g) was added dropwfse to a 
mfacture of sodium hydroxide (9.0 g; 225 mmoie) and 2-butanone (67 mL) whilst 
l«eping the reaction temperature below 30'C. The mixture was ailowed to stir at 
30'C for 4h. Ether (100 mL) was added and the resultant solid was collected by 
filtration and washed with ether (100 mL). The solid was dissolved In water (70 mL) 
and any residual ether removed by evaporation. 1 N Hydrochloric acid was added to 
adjust the pH to 1 , and the resulting oil was extracted wfth dichiorometiiane (3 x 50 
mL). The combined extracts were dried (Na2S04) and evporated to afford a yellow 
oil (3.82 g; 49%). ^H-NMR (CDCI3) 5 7.26 (s. 5H). 7.09 (d. 2H. J=7.9 Hz). 6.88 (d, 
2H, J=8.4 Hz), 5.09 (s. 2H), 4.75 (br s. 1H). 3.42-3.44 (m. 2H). 2.75 (t, 2H. J=6.7 
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Hz), 1.92-2.00 (m. 2H), 1.47 (s. 3H). 1.04 (t. 3H. J=2.6 Hz). Mass spectrometry ES". 
m/e (M+H)*=372. 

Intermediate B: Methyl 2-(4-(2- 

(phenyimethyloxycarbonylamino)ethyl)phenoxv)-2-methvl buty rate 

A solution of Intermediate A (2.0 g; 5.38 mmole) In dimethylfomiamide (12 
mL) was treated witii potassium carbonate (2.23 g; 16.14 mmole) and methyl iodide 
(1.54 g; 10.76 mmole) and the resulting mixture stin-ed at23»C for 2h. The mixture 
was filtered and the solid collected was washed with ethyl acetate (70 mL). The 
filtrate was washed with brine (4 x 50 mL), dried (Na2S04) and evaporated. The 
residue was purified by chromatography on silica gel using hexane then 33% ethyl 
acetate-hexane as eluent to afford a coloriess oil (1.27 g; 61%). 
^H-NMR (DMSO-de) 5 7.31 (m. 5H), 7.06 (d. 2H. J=8.4 Hz). 6.68 (d, 2H, J=8.4 Hz). 
4.98 (s, 2H). 3.67 (s. 3H). 3.15 (m. 2H), 2.62 (t. 2H, J=7.1 Hz). 1.86 (m. 2H). 1.38 (s. 
3H), 0.86 (t, 3H. Js7.3 Hz). Mass spectrometry ES*. m/e (M+Na)"^ = 408. 

Intenmediate C: Methyl 2-(4-(2-aminoethvl)phenoxv)-2-methyl butyrate acetate 
salt 

A solution of Intennedlate B (1 .27 g: 3.29 mmole) In methanol (50 mL) and 
acetic acid (0.4 g) was treated with 10% palladium on cartjon and shaken in a 
hydrogen atmosphere (50 psl) far 2h. The catalyst was filtered through cellte and 
the solvent was evaporated to afford a yellow oil In quantitative yield (1 .04 g). 
^H-NMR (CDCI3): 6 7.06 (d. 2H. J=8.4 Hz), 6.77 (d, 2H. J=8.4 Hz), 6.70 (br s. 2H). 
3.76 (s, 3H). 3.02 (br s, 2H). 2.82 (m, 2H), 1.99 (s. 3H), 1.92 (m. 2H), 1.48 (s, 3H), 
0.96 (t, 3H, J=7.4 Hz). Mass spectrometry ES*. m/e (M+H)**252. 

Intermediat e D; Methyl 2-(4-f2-(2.4-dlnitrophenvlsulfonylamino)ethvnphenoxy)- 
2-methvl butvrate 

A solution of Intermediate C (2 g; 6.42 mmole) In CH2CI2 (40 mL) was treated 
wnth saturated sodium bicarbonate solution and the oi^anic layer was separated. 
The aqueous layer was extracted with CH2CI2 (5 x 60 mL) and the combined organic 
layers were dried (Na2Sp4) and evaporated to afford the free base as a yellow oil 
(1.61 g; 100%). This was dissolved In CH2CI2 (40 mL) and treated with pyridine 
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(0.45 g; 5.61 mmole) and .2,4-dinltrophenylsulfonyl chloride (1.5 g; 5.61 mmole), and 
the mixture was allowed to stir at 23°C for 3h. Water (60 ml) was added and the 
organic layer separated, washed with water (3 X 40 mL) and saturated sodium 
bicarbonate (40 mL). The organic layer was dried (Na2S04) and evaporated and the 
residue purified by chromatography using 15-20% EtOAc-Hexane as eiuent to afford 
a light yellow solid (1.38 g; 51%). ^H-NMR (CDCb): 6 8.63 (d. 1H, J=2.3 Hz), 8.49 
(dd, 1H. J=8.4 Hz. J'=2.3 Hz), 8.07 (d. 1H, J=8.4 Hz). 6.89 (d, 2H, J=8.4 Hz), 6.54 (d. 
2H. J=8.4 Hz). 5.34 (t. 1H. J=5.3 Hz), 3.78 (s. 3H). 3.48 (q. 2H. J=8.3 Hz). 2.75 (t, 
2H. J=6.6 Hz), 1.92 (m. 2H). 1.42 (s, 3H). 0.93 (t. 3H, J=7.5 Hz). 

Intermediate E: Methyl 2-(4^2-(f2.4-dmitrophenvlsulfonynfhept-2-en-1- 
yl))amlno)ethyl)phenoxy)-2-methvl butvrate 

A solution of Intemiediate D (31 5 mg; 0.654 mmole) in THF (1 5 mL) was 
treated with triphenyiphosphine (343 mg; 1.308 mmole). hept-2-en-1-ol (150 mg; 
1.308 mmole) and diethylazodlcarboxyiate (228 mg; 1.308 mmole) and the mixture 
allowed to stir at 23'"C for 1 h. The solvent was evaporated and the residue purified 
by chromatography using 10-15% EtOAc-Hexane as eiuent to afford a semi-solid 
(400 mg; >100%). TLC and NMR shows that the desired compound is present along 
with 1,2-(dlethoxycarbonyl)hydrazlne. 

Intermediate F; Methyl 2-(4-(2-(hept-2-^n-1-vlamino)ethyOphenoxy)-2-methyl 
butanoate 

A solution of Intennedlate E (400 mg; 0.654 mmole) In CH2CI2 (5 mL) was 
treated with triethylamlne (132 mg; 1.308 mmole) and mercaptoacetlc acid (78 mg; 
0.85 mmole) and the mixture was allowed to stir at 23*C for 1 h. The mixture was 
diluted with EtOAc (30 mL) and washed with water (3 X 20 mL) and aqueous sodium 
bicarbonate (30 mL). The oiganic layer was dried (Na2S04). evaporated and the 
residue purified by chromatography using 10% EtOAc-Hexane then 50% EtOAc- 
Hexane then MeOH as eiuent to afford an oil (177 mg; 78% firom intemnediate 24), 
^H-NMR (CDCI3): 8 7.06 (d. 2H. J=7.5 Hz). 6.75 (d, 2H. J=7.5 Hz). 5.59 (m. 2H). 3.76 
(s, 3H), 3.30 (d. 2H, J-6.3 Hz). 2.87 (m. 4H). 1.96 (m, 4H). 1.47 (s. 3H), 1.28 (m. 
5H). 0.96 (t. 3H, J=:7.6 Hz). 0.86 (t. 3H. J=6.9 Hz). 



wo 00/08002 PCT/EP99/05666 

89 

Intermediate G; Methyl 2-(4-f2-fl.hept-2-€nvl-3-(2.4- 
difluQrophenvl)ureido)ethyl)phenoxy)-2-methvlbutvrate 

A solution of Intermediate F (1 57 mg; 0.452 mmole) in methylene chloride (5 
mL) was treated with 2,4-dlfluorophenylisocyanate (140 mg; 0.904 mmole) and the 
5 mixture allowed to stand at 23»C for 18h. The solvent was evaporated and the 
residue purified by chromatography on silica gel using 10% then 15% ethyl acetate- 
hexane as eluent to afford a yellow semi-solid (212 mgf; 93%). Contaminated with 
bis-(2,4-difiuorophenyl)urea which co-elutes on column. 

^H-NMR (CDCIa): 5 8.85 (brs. 1H), 8.02 (m. 1H). 7.09 (d. 2H. J=8.4 Hz). 6.77-6.90 
10 (m. 4H). 5.70 (m. 1H). 5.36 (m, 1H). 3.76 (s. 3H). 3.54 (t. 2H, Js7.3 Hz). 2.84 (t, 2H. 
J=7.1 Hz). 1.55 (brs, 1H). 1.46 (s, 3H). 1^5-1.35 (m, 5H), 0.96 (t. 3H. J=7.3 Hz), 
0.88 (t, 3H, J=7.4 Hz). Mass spectrometry CI/AP*, m/e (M+H)*=503. 

2-(4-(2-f1 •Hept-2-enyl«3-(2.4-dlfluorophenvl)ureido)ethyl) phenoxv)-2- 
15 methylbutanoic acid (Radioligand Precursor) 

A solution of Intermediate G (370 mg; 0.736 mmole) In methanol (15 mL) was 

treated with 1 N NaOH (7.5 mL) and the mixture heated under reflux for 2h. The 

mixture was acidified with 1 N HCI and extracted with ethyl acetate (3 x 25 mL). The 

combined organic layers were washed with brine, dried (Na2S04) and evaporated. 
20 The residue was purified by chromatography on silica gel using 20% ethyl acetate- 

hexane then ethyl acetate as eluent to afford a tan oil (280 mg; 78%). 

^H-NMR (CDCI3) 6 7.95-8.09 (m,1H), 7.14 (d, 2H. J:s7,1 Hz), 6.90 (d, 2H. J=:7.4 Hz). 

6.81 (d, 2H. J=5.2 Hz), 5.66 (m, 1H). 5.37 (m.lH), 3.56 (t, 2H. J=7.4 Hz). 2.87 (t, 2H. 

J=7.4 Hz), 2.00 (m. 4H), 1.44 (s. 3H). 1.27 (m, 6H). 1.03 (t, 3H, J=7.3 Hz). 0.88 (t 
25 3H,J=7.3Hz). Mass spectrometry ES', m/e (M+H)* = 489. 

Radioligand: 2-f4-f2-(2.3-Dltritio-1 -heptvi-3-f2.4- 
difluorophenvl)urefdo)ethyl) Phenoxv)-2-methyibutanoic acid 
A solution of radioligand precursor prepared above (1 0 mg) in 
30 anhydrous DMF (3.5 mL) was transferred to a reaction vessel containing 10 % 
Pd/C (9.8 mg). The reaction vessel was evacuated and degassed via one 
fireeze-thaw-evacuation cycle and then exposed to tritium gas (10.1 Ci). After 
4h, the mixture was filtered through cellte, evaporated and the residue 
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dissolved In acetonitrile. A portion of this solution (0.8 mL, 26.6 mCl) was 
purified by HPLC (Dynamax C8, 25 min gradient from 4:1 
acetonitrile:0.1%TFAto9:1 acetonitrile: 0.1% TFA. 235 nm). Fractions 
containg pure material were combined and evaporated under nitrogen. The 
residue was redlssoived in acetonitrile to provide a solution of the title 
compound (82.0 Ci/mmol, radiochemical purity, 99%). 

2-(4-(2-f 1 -Heptyl^-(2,4-difluorophen vnureido)ethyO phenoxv)-2- 
mefhytbutanolc acid 

The unlabelled ("cold") version of the above radioligand was prepared 
as a control, A solution of Intermediate G (10 mg) In anhydrous DMF (3.5 mL) 
was transfen-ed to a reaction vessel containing 10 % Pd/C (9.8 mg). The 
reaction vessel was evacuated and degassed via one freeze-thaw-evacuation 
cycle and then exposed to hydrogen gas. After 4h, the mixture was filtered 
through celite and evaporated. The residue was purified by chromatography 
using 2% MeOH/CH2Cl2 as eluent to afford a gum G^mg). 

The radfallgand prepared above was used In the PPARa binding assay 
described below (In addition to ^H-BRL 49653 for the PPARy binding assay) 
to show that adive compounds In the transfection assays were also ligands 
for PPARa and PPARy. 

Binding Assay; 

Compounds were tested for their ability to bind to hPPARy or hPPARa 
using a Scintillation Proximity Assay (SPA). The PPAR ligand binding domain 
(LBD) was expressed In E coll as polyHls tagged fusion proteins and purified. 
The LBD was then labeled with biotin and Immobilized on streptavidln- 
modified scintillation proximity beads. The beads were then Incubated with a 
constant amount of the appropriate radioligand (^H-BRL 49653 for PPARy and 

2-(4-(2-(2,3-Dltritio-1-heptyl-3-(2,4-difluorophenyl)ureldo)ethyl)phenoxy)-2- 
methylbutanolc acid for hPPARa) and variable concentrations of test 
compound, and after equilibration the radioactivity bound to the beads was 
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measured by a scintillation counter. Tlie amount of nonspecific binding, as 
assessed by control wells containing 50 of the corresponding unlabeled 
ligand, was subtracted from each data point. For each compound tested, 
plots of ligand concentration vs. CPM of radioligand bound were constructed 
and apparent K, values were estimated from nonlinear least squares fit of the 
data assuming simple competitive binding. The details of this assay have 
been reported elsewhere (see, Blanchard, S. G. et. al. Development of a 
Scintillation Proximity Assay for Peroxisome Proliferator-Activated Receptor 
gamma Ligand Binding Domain . Anal. Biochem. 1998, 257, 112-119). 

Preferably, the compounds of this invention bind to both hPPARy and 
hPPARa. All of the above Examples 1-80 did bind to both hPPARy and 
hPPARa. Apparent pK, values were >6.3 for all Examples 1-80 In both the 
PPARy and PPARa binding, assays described above (pK, = -log of the 
concentration of test compound required to achieve an apparent 1^ value 
according to the equation K, « ICgo / 1 + [LJ/K^, where ICgg = the concentration 
of test compound required to inhibit 50% of the specific binding of the 
radioligand, [L] is tiie concentration of the radioligand used, and Is the 
dissociation constant for the radioligand at the receptor). 

Transfection assay; 

Compounds were screened for functional potency in transient 
transfection assays in CV-1 ceils for their ability to activate tiie PPAR 
subtypes (transactivation assay). A previously established chimeric receptor 
system was utilized to allow comparison of ttie relative transcriptional activity 
of the receptor subtypes on tiie same target gene and to prevent endogenous 
receptor activation from complicating tiie Interpretation of results. See, for 
example. Lehmann, J. M.; Moore, L B.; SImtfi-Oliver, T. A.: Wflkison, W. 0.; 
Wlllson, T. M.', Kliewer, S. A., An antidiabetic ttiiazolidinedlone is a high 
affinity ligand for peroxisome proliferator-activated receptor y (PPARy) , j, Biol. 
Chem.. 1995, 270, 12953-6. The ligand binding domains for murine and 
human PPARa, and PPARy, were each ftjsed to tiie yeast transcription factor . 
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GAL4 DNA binding domain, CV-1 cells were transiently transfected with 
expression vectors for the respective PPAR chimera along with a reporter 
constnjct containing five copies of the GAL4 DNA binding site driving 
expression of secreted placental alkaline phosphatase (SPAP) and p- 
galactosidase. After 1 6 h, the medium was exchanged to DME medium 
supplemented with 1 0% dellpidated fetal calf serum and the test compound at 
the appropriate concentration. After an additional 24 h, cell extracts were 
prepared and assayed for alkaline phosphatase and p-galactosldase activity. 
Alkaline phosphatase activity was corrected fortransfection efficiency using 
the p-galactosldase activity as an internal standard (see, for example, Kliewer, - 
S. A., et. al. Cell 83, 813-819 (1995)). Roslgljtazone (BRL 49653) was used 
as a positive control In the hPPARy assay. The positive control In the 
hPPARa assay was 2-[4-(2-(3-(4-fIuorophenyl)-1-heptylureldo)ethyl)- 
phenoxyI-2-methylpropionlc acid, which can be prepared as described in 
Brown, Peter J., et al. Synthesis Issue 7, 778-782 (1997), or patent 
publication WO 9736579. 

All of the above Examples showed at least 50% activation of hPPARa 
and hPPARy at concenti^tions of 10'^ M or less. 

In vivo evaluation: 

Male Zucker Diabetic Fatty rats were iightiy anesttietized witii 
isofluorane gas and bleed by tail vein to obtain postprandial baseline 
concentrations for plasma glucose, serum lipids and insulin. Animals were 
baseline matched by plasma glucose and randomt»d into vehide or 
treatment groups with compound administration by oral gavage. b.i.d., 
beginning at 8.5 weeks of age. Selected compounds were administered as a 
suspension in 0.5% methytcellulose for 7 consecutive days. Changes in body 
weight and food consumption were monitored ftom representative animals 
from each group, over a 48 hr period. After 7 days of treatment animals were 
anesflietized, blood samples obtained and analyzed for plasma glucose and 
lactate, semm triglyceride, total and HDL cholesterol, non-esterified free fatty 
acids and insulin concentration. Livers were weighed and corrected for body 
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weight. Values In Table 1 for % Glucose reducBon represent a summary of 
the percent reduction from vehicle control animals at day 7 relative to 
normalization defined in this model as plasma glucose levels of 140 mg/dL. 
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Table 1 . Biological activity 



Example % Glucose Reduction 

1 39 

7 34 

12 61 

16 59 • 

20 50 

21 82 

22 49 

23 86 

24 45 
40 79 
48 81 
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1 . A compound of fomiula (I), or a tautomeric form, pliarmaceuticaily 
acceptable salt, or solvate thereof, 

5 



wherein; 

is hydrogen or Ci^iail^; 
R* Is hydrogen, or Ci^lkyl optionally substituted by orie or more halogens; 
R' is Ci^alltyl, C4.7cycloal!cyI or cycloalkenyl, -OCi^lkyl, -NR'R' (where each 
R' is independently hydrogen or Ci^alltyl), a 5 or 6 membered heterocyclic 
group containing at least one oxygen, nitrogen, or sulfur ring atom (optionally 
substituted by one or more halogen, Ci^alkyi optionally substituted by one or 
more halogens, -OCi^alkyl optionally substituted by one or more halogens, - 
CN, or -NO2), or phenyl (optionally substituted by one or more halogen, Ci. 
ealkyl optionally substituted by one or more halogens, -OCi^alkyl optionally 
substituted by one or more halogens, -CN, or-NOa); 
R'* is a 5 or 6 membered heterocyclic group containing at least one ox^en, 
nitrogen, or sulfur ring atom (optionally substituted, by one or more halogen. 
Cwalkyl optionally substituted by one or more halogens, -OCwalkyl optionally 
substitutied by one or more halogens, -CN, or -NO2), or phenyl (optionally, 
substituted by one or more halogen, Ci^lkyl optionally substituted by one or 
more halogens, -OCi^alkyl optionally substituted by one or more halogens, - 
NR'R',.CN.or-N02); 



"2 




(I) 
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Is hydrogen, halogen, or Ci-aalkyl optionally substituted by one or more 
halogens; 

Is hydrogen or Ci^alkyl; 
XlsOorS;and 
nisi, 2, or 3. 

2. A compound of Claim 1 wherein R^ Is hydrogen or methyl. 

3. A compound of any of Claims 1-2 wherein R^ Is Ci^alkyl optionally 
substituted by one or more halogens. 

4. A compound of any of Claims 1-3 wherein R^ Is, pyridine, pyrazine, 
thiophene, furan, thiazole, or phenyl (any of which may be optionally 
substituted by one or more halogen, Ci.6alkyl optionally substituted by one or 
more halogens, -OCi^allcyl optionally substituted by one or more halogens, - 
CN, or -NO2} or C4.7cycioalkyl. 

5. A compound of Claim 4 wherein R^ is phenyl (optionally substituted 
by one or more halogen, Ci^alkyl opt'onaliy substituted by one or more 
halogens, -OCi^alkyl optionally substituted by one or more halogens, -CN, or 

6. A compound of any of Claims 1-5 wherein R"* is phenyl (optionally 
substituted by one or more halogen, Ci^alkyl optionally substituted by one or 
more halogens, or -OCi^lkyl optionally substituted by one or more 
halogens). 

7. A compound of any of Claims 1-6 wherein R* Is hydrogen, or Ci. 
aalkyi optionally substituted by one or more halogens. 

8. A compound of Claim 7 wherein R' is hydrogen. 



9. A compound of any of Claims 1-8 wherein R^ is methyl or ethyl. 
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10. A compound of any of Claims 1-9 wherein n Is 2. 

1 1 . A compound of Claim 1 selected from the group consisting of: 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-phenyM-propenyl]amino}-3-{4-[2-(5-methyl-2- 
phenyl-1 ,3-oxazol-4-yl)ethoxyJphenyl}propanoic acid 

(2S)-3-(4-{2-[2-(4-fluorophenyl)-5-methyl-1.3-oxazol-4-ylIethoxy}phenyl)-2- 

({(Z)-1-methyl-3-oxo-3-[4-(trifluoromethyl)phenyQ-1-propenyl}amlno)propanolc 
acid 

(2S)-3-(4-{2-{2-(4-isopropoxyphenyl)-5-methyl-1,3-oxa2ol-4-ylJethoxy}phenyl). 
2-({(Z)-1 -methyl-3-oxo-3-[4-{trifluoramethyl)phenyQ-1 - 
prDpenyi}amino)piiopanoic acid 

(2S)-3-(4-{2-[2-(4-methoxyphenyl>-5-methyl-1 .3-oxazol-4-ylJethoxy}phenyl)-2- 

({(Z)-1 -methyl-3-oxo-3-[4-(trifIucromethyl)phenylI-1-propenyl}amino)propanoic 
add 

(2S)-2-{[(Z)-1-ethyl-3-oxo-3-phenyl-1-propenyr|amino}-3-[4-(2-{5-methyl-2-[4- 
(trifluoromethyl)phenylJ-1,3-oxazol-4-yl)ethoxy)phenyl]propanolcacld 
(2S)-2-{[(2)-1-ethyl-3-(4-fluorophenyl)-3-oxo-1-propenyl]amino}-3-(4-{2-[2-(4- 
methoxyphenyl)-5-methy!-1 ,3-oxazol-4-yOethoxy}phenyl)propanolc acid 
(2S)-2-{[(2)-1-methyl-3-oxo-3-phenyl-1-propenyi]amino}-3-[4-(2-{5-methyI-2- 
[4-(trifluoromethyl)phenyl]-1 .3-oxazol-4-yl}ethoxy)phenyl]propanoic acid 
(2S)-2-{[(Z)-1 -ethyl-3-oxo-3-phenyl-1-propenyqamlno}-3-(4-{2-[2-(4- 
fluorophenyI)-5-methyl-1.3-oxazoi-4-yl]ethoxy}phenyl)propanoicacld . 
(2S)-2-{[(Z)-1-ethyl-3-(4-fluorophenyl)-3-oxo-1-propenyi]amino}-3-(4-{2-I2-(4- 
fluorophenyl)-5-methyl-1 .3-oxazol-4-yl]ethoxy}phenyl)propanoic acid 
(2S)-2-({(Z)-1-methyl-3-oxo-3-[4-(trifluoromethyi)phenylJ-1-propenyl}amino)-3- 
{4-[2-(5-methyl-2-phenyl-1 .3-thiazol-4-yl)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-3-(4-fluorophenyl)-1-methyl-3-oxo-1-propenyl]amlno}-3-{4-[2-(5- 
methyl-2-phenyl-1 .3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 
(2S>-2-{[(Z)-1-methyl-3-oxo-3-(2,3,4-trifIuorophenyl)-1-propenyl]amino}-3-{4- 
[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]phenyl}propanoicacfd 
(2S)-2-{[(Z)-1 -methyl-3-(4-nitrophenyI)-3-oxo-1 -propenyl]amino}-3-{4-[2-{5- 
methyl-2-phenyl-1 ,3-oxa2ol-4-yf)ethoxy]phenyl}propanoic acid 
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(2S)-2-({(Z)-1-methyI-3-oxo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amino)-3- 

{4-[2-(5-methyI-2-phenyi-1,3-oxazol-4-yl)ethoxyJphenyl}propanoic acid 

(2S)-2-{[(Z)-1-ethyl-3-(4-fluorophenyl)-3-oxo-1-propenyl]amino}-3-(4-{2-[2-(4- 

isopropoxyphenyl)-5-methyl-1.3-oxazol-4-yl]ethoxy}pheny()propanoicacid 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-(2,4.5-trifIuorophenyl)-1-propenyl]amino}-3-{4- 

[2-{5-methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanolc acid 

(2S)-2-{[(Z)-1-ethyl-3-oxo-3-phenyI-1-propenyl]amlno}-3-(4-{2-[2-(4- ' 

lsopropoxyphenyl)-5-methyl-1,3-oxa2ol-4-yl]ethoxy}phenyl)propanolcacid 

(2S>2-({(Z)-1-^thyl-3K)xo-^-[4-(trifluoromethyl)phenyO-1-propenyl}amino)-3- 

{4-I2-(5-methyl-2-phenyI-1 .3-oxazol-4-yl)ethoxy]phenyl}prapanolc add 

(2S)-2-^(Z)-1-methyl-^(4-me%lphenyI)-3-oxo-1-propenyqamino}-3-{4-[2-(5- 

nriethyl-2-phenyH .3-oxa2ol-4-yl)ethoxy]phenyl}propanolc acid 

(2S)-2-{((Z)-1-ethyl-3-oxo-3-phenyl-1-propenyOamino}-3-{4-[2-{5-methyl-2- 

phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanolc acid 

(2S)-3-(4-{2-[2-(4-fIuorophenyl)-5-methyl-1.3-thiazol-4-yI]ethoxy}phenyl)-2- 

{[(Z)-3K)xo-3-phenyI-1-{trifluoiiomethyl)-.1-propenyl]amino}propanolcacid 

(2S>-2-({(Z)-1-ethyl-3-oxo-3-[4-(trifIuoromethyI)phenyl]-1-propenyl}amlno)-3- 

(4-{2-[2-(4-fluorophenyl)-5-methyl-1 .3-thlazoi-4-yaethoxy}phenyI)propanolc 

acid 

(2S)-2-{[(Z)-1 -butyl-3-oxo-3-phenyl-1-propenyIlamlno}-3-{4-[2-(5-methyl-2- 
phenyl-1 .3-oxazol-4-yl)ethoxy]phenyI}propanoic add 
(2S)-2-{[(Z)-3-(4-chIorophenyl)-1-methyl-3-oxo-1-propenyl]amlno}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazo[-4-yl)ethoxy]phenyl}propanolc add 
(2S)-2K[(Z)-1-methyI-3-(3-nitrophenyl)-3K3xo-1ijropenyOarnlno}-3-{4-I2-{5- 
methyI-2-phenyl-1 ,3-oxa2ol-4-yl)ethoxy]phenyl}propanolc add 
(2S)-2-<{(Z)-3-[2-fluoro-3-(trffluoromethyl)phenyq-1-methyl-3-oxo-1- 
propenyl}amlno)-3-{4-(2-(5-methyl-2-phenyl-1,3-oxazol-4- 
yl)ethoxylphenyl}propanolc add 

(2S)-2-{[(2)-3-(4-isopropoxyphenylH-methyl-^K)xo-1-propenyQamlno}-3-{^^^ 
(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]phenyl}propanolcadd 
(2S)-2-^[(Z)-3-(2H:hlorophenyl)-1-methyl-3-oxo-1-propenyl]amino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxyIphenyl}propanoic acid 
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(2S^2-{[(Z)-3-(2-furyQ-1-methyl-3<)xo-1-propenyI]amino}-3-{4-[2-(5-methyl-2- 
phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyI}propanolc acid 
(2S)-2-{[(2)-1 -methyl-3-oxo-3-(2-pyrazinyl)-1 -prapenyl]amino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 

(2S)-2-{[(Z)-3-(2,4-difIuorophenyl)-1-methyl-3-oxo-1-propenylIamlno}-3-{4-[2- 
(5-methyl-2-phenyl-1.3-oxazol-4-yl)ethoxy]phenyl)propanolc acid 
(2S)-2-{[(2)-1-methyl-3-oxo-3-(1 .3-thlazol-2-yl)-1.propenyl]amino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-(3-thienyI)-1-propenyQamino}-3-{4-[2-(5-methyl- 
2-plienyl-1 ,3-oxazol-4-yl)ethoxyIphenyl}propanoic add 

(2S)-2-{[(23-1-methyl-3H3xo-^-(2-pyridlnyl)-1-propenyQamino}-3K4-[2^^^ 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanolc acid 

(2S)-2-{[(Z)-1-ethyl-3-(4-fluorophenyl)-3-oxo-1-prDpenyl]amlno)-3-{4-[2-(5- 
methyI-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}prapanolc add 
(2S)-2-^[(Z)-1-methyl-^<)xo-3-phenyl-1-propenyQamino)-3K442-^5-methyl-2^ 
phenyl-1 ,3-thIazol-4-yi}ethQxy]phenyl}propanoic add 
(2S)-24[(Z)-3-(2-fluorophenyl)-lHTi8ftyl-^-oxo-1-propenyl]amino}-3-{4-I2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanolc add 
(2S)-2-{[(Z)-3-(2,3-difluoropheny!>1-methyl-3K)xo-1-propenyl]amino}-3-{4^ 
(5-methyl-2-phenyl-1 ,3-oxa2ol-4-yl)ethoxy]phenyl}propanolc add 
(2S)-2-{[(Z)-3-(2-hydraxyphenyl)-1-methyl-3-oxo-1 -propenyqamino}-3-{4-[2-{5- 
methyI-2-phenyl-1 ,3-oxazol-4-yl)ethoxylphenyl}propanoic add 
(2S)-3-{4-[2-(5-methyI-2-phenyl-1,3K)xazol■4-yl)ethoxy]phenyl^2^[(23-3K^^ 
3-phenyI-1-propyl-1-propenyl]amino}propanolc add 
(2S)-2^[(Z)-3-(4-metlioxypheny!)-1wnethyl-3-oxo-1-propenyl]amlno}-3-{4-[2- 
(5-methyl-2-phenyl-1,3-oxazo!-4-yJ)ethoxy]phenyi}propanoic acid 
(2S)-3-(4K2-[2-(4-methoxyphenyi)-5-methyI-1,3-oxazol-4-yl]ethoxy}phenyl)-2- 
{[(Z)-1 -methyl-3-oxo-3-phenyl-1 -propenyllamino}propanolc add 
(2S)-2-{[(Z)-3-cyclohexyl-1-methyl-3-oxo-1-propenyl]amlno^3-{4-l2-(5-methyl- 
2-phenyl-1 ,3-oxazol-4-yi)ethoxy]phenyl}propanolG add 
(2S)-3-(4-{242-(4-lsopropoxyphenyl)-5-me%l-1,3-oxazol-4-yllethoxy}phenyl)- 
2-{[(Z)-1-methyI-3-oxo-3-phenyl-1-propenyI]amlno}propanoic add 
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(2S)-2-{[(Z)-1-heptyl-3-ox9-3-phenyM-propenyllamino}-3-{4-[2-(5-methyl-2- 
phenyl-1 .3-oxa2ol-4-yl)ethoxy]phenyl}propanoic acid 

(2S)-2-{[(Z)-1-methyI-3-(3-methylphenyl)-3-oxo-1-propenyl]amino}-3-{4-[2-{5- 
methyl-2-phenyl-1 ,3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-1 -ethyl-3-oxo-3-phenyl-1 -propenyl]amino}-3-(4-{2-[2-(4- 
methoxyphenyl)-5-methyl-1,3-oxa2ol-4-yi]ethoxy}phenyl)propanoic acid 
(2S)-3-{4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yI)ethoxy]phenyl}-2-{[(Z)-3-oxo- 
3-phenyl-1-(trifIuoromethyl)-1-propenyl]amino}propanoicacid 
(2S)-3-{4-[2-(5-methyl-2-phenyl-1,3-thia2ol-4-yl)ethoxy]phenyl}-2-{[(Z)-3-oxo- 
3-phenyl-1 -(trifluoramethyl)-l -propenyl]amlno}propanoic acid 

(2S)-2-({(Z>1-ethyl-3-oxo-3-[4-(trifIuoromethyl)phenyl]-1-propenyl}amino)-3- 

(4-{2-[2-(4-fluoroplienyl)-5-methyl-1.3-oxazolU-yQethoxy}phenyl)prapanoic 
acid 

(2S)-2-<{(Z)-1-ethyI-3-oxo-3-[4-(trifIuoromethyl)phenya-1-prapenyl}arnino)-3- 
(4-{2-{2-(4-isopropoxyphenyi)-5-methyi-1 ,3-oxazoM- 
yi]ethoxy}phenyl)propanoic acid 

(2S)-2-<{(Z)-1-ethyI-3-oxo-3-[4-(trifluoromethyi)piienyl]-1-propenyl}amino)-3^ 

(4-{2-{2-{4-methoxyphenyl)-5-methyl-1,3-oxazoI-4-yl]ethoxy}plienyl)propanoic 
acid 

(2S)-3-(4-{2-[2-(4-fiuorophenyl)-5-metiiyl-1,3-oxazol-4-yOethoxy}phenyl)-2- 
{[(Z)-3-oxo-3-phenyl-1-(trifluoromethyl)-1-prapenyl]amlno}propanolcacld 
(2S)-2■^(Z)-1-methyI•^xo-3-pl^enyl-1-propenyQami^o^3-{4-[(5-metl^yI-2- 
phenyi-1,3-oxa2ol-4-yl)methoxy]phenyl}propanolc acid 
(2S>3-{4-[2-(5-etfiyl-2-phenyl-1,3-oxa2Gl-4-yl)ethoxy]phenyl}-2-{[(Z)-1-methyI- 
3-oxo-3-phenyl-1 -propenyl]amino}propanoic acid 

(2S)-2-{[(Z)-1-methyl-3-oxo-3-piienyl-1-propenyl]amino}-3-{4-I2-(2-plienyl-5- 
propyI-1 ,3-oxazol-4-yl)etlioxy]piienyl}propanoic add 
(2S)-2-{[(Z)-1-me%l-3-oxo-3-phenyl-1-propenyi]amino}-3-{4-[3-(5-metiiyl-2- 
phenyl-1 ,3-oxazol-4-yl)propoxy]phenyi}prDpanoic acid 
(2S)-3-{4-I2-(5-ethyl-2-phenyl-1.3-oxazoI-4-yl)ethoxy]phenyi}-2-{[(Z)-3-oxo-3- 
phenyl-1 -(trifluorometh>d)-1 -propenyQamino}propanoic acid 
(2S)-3-{4-I3-(5-metliyl-2i3henyl-1 ,3-oxazdl-4-yl)propoxy]phenyl}-2-{[(Z)-3-oxo- 
3-phenyI-1-(trifluorometIiyl)-1-propenyl]amlno}propanolc acid 
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(2S)-3-{4-[2-(5-ethyl-2-phenyM,3.thiazol-4-yl)ethoxy]phenyl}-2-{[(Z)-3-oxo-3- 
phenyl-1-(trlfluoramethyl)-1-prapenyl]amino}propanoic acid 

(2S)-3-(4-{2-[5-ethyl-2-(4-fluorophenyl)-1.3-oxa2ol-4-yl]ethoxy}phenyl)-2-{((Z)- 
3-oxo-3-phenyl-1 -(trifluoromethyl)-1 -propenyl]amino}propanoic acid 

i (2S)-3-(4-{3-[5-ethyl-2-(4-fIuorophenyl)-1,3-oxazol-4-ylJpropoxy}phenyI)-2- 

{[(2)-3-oxo-3-phenyl-1 -(trifluoromethyl)-l .propenylIamino}propanolc acid 

(2S>3-(4-{2-[5-ethyl-2-{4-fluorophenyl)-1,3-thlazol-4-yQethoxy}phenyl)-2-^(2^ 

3-oxo-3-phenyI-1-(trifluoromethyl)-1-prapenyQamlno}propano!c add 

(2S)-3-(4-{3-[5-ethyl-2-(4-fluorophenyl)-1,3-oxazol-4-yl]propoxy}phenyl)-2- 

({(Z>1-ethyI-3^XD-3-[4-(trlfluoromethyl)phenyO-1-propenyl}arnlno)propanolc 
acid 

(2S^2-({(Z^1-ethyl-3-oxo-3-[4-(trlfluorDmethyl)phenylJ-1-propenyl}ami^o>^- 
{4-p-(5-ethyl-2-phenyl-1 ,3-oxazol-4-yI)propoxy]phenyl}propanolc acid 
(2S)-3-(4-{3-[5-ethyl-2-(4-fluorophenyI)-1 ,3-oxa2oI-4-yl]propoxy}phenyl)-2- 

({(2)-1-methyW-oxo-^-[4-(trifluoromethyl)phenya-1-propenyl}amlno)pft)pan 
acid 

(2S)-3-{4-I3-(5-etIiyl-2-phenyl-1 ,3-oxa2ol-4-yl)propo)Q^]phenyl}-2-({(2)-1- 

methyl-3-oxo-3-[4-(trifluoromethyl)phenyO-1-propenyl}amlno)propanolcacid 

(2S)-3-{4-[3-{5-ethyI-2-phenyl-1.3-oxa2ml-4-yl)propoxyIphenyl}-2-{[(Z)-3-oxo-3- 

pheny!-1-(trifluoromethyl)-1-propenylIamlno}propanolc add 

(2S)-3^4-[(5-ethyI-2-phenyl-1.3-thiazol-4-yl)methoxy]phenyl^2-{[(Z)-3-oxo-3- 

phenyl-1-(trifIuoromethyl)-1-propenyl]amlno}prDpanoicacld 

(2S)-3^4-[(5-ethyl-2i3henyl-1,3-thia2ml-4-yl)methoxy]phenyl}-2-<{(Z)-1-meft^^ 

3-oxo-3-[4-(trifIuoromethyl)phenyl]-1-propenyl}amlno)proparrolcadd 

(2S)-344-[(5-ethyI-2-phenyl-1 ,3K»(a2of-4-yl)methoxyIphenyl}-2-{[(Z)-3-oxo-3- 

phenyI-1 -(trifluoromethyl)-1-propenyl]amlno}propanofc add 

(2S)-3-{4-{[5-ethyl-2K4-fluorophenyl)-1,3-<Jxazol^yamethoxy)phenyl)-2-{[^ 

3-oxo-3rphenyf-1-(trlfluoromethyI)-1 -propenyllamlno}propanolc add 

(2S^2-({(Z)-1-«thyl-^-oxo-^[4-(trifIuoromethyl)phenyQ-1-propenyl}amino>^ 

{4-[(5-ethy!-2-phenyI-1 ,3-oxazol-4-yl)methoxy]phenyl)propanoic add 

(2S)-3-(4-{[5-ethyl-2-<4-fluorophenyl)-1,3K)xazol^yl]methoxy}phenyl)-2-({(Z)- 

1-ethyl-3-oxo-3-[4-{trjfluoromethyl)phenyl]-1-propenyl}amlno)propanolcacld 
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(2S).3-{4-[(5-ethyl-2-phenyl-1 .3-oxazol-4-yl)methoxy]phenyl}-2-({(Z)-1 -methyl- 
3-oxo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amino)prapanolc acid 
(2S)-3-(4-{[5-ethyl-2-(4-fluoraphenyl)-1,3-oxa2ol-4-yl]methoxy}phenyl)-2-({(Z)- 
1 -methyl-3-oxo-3-[4-(trrfluoromethyl)phenyl]-1 -propenyl}amino)propanoic acid 
(2S)-2-{{(Z)-1-ethyI-3-oxo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amino)-3- 
{4-[(5-ethyl-2-phenyl-1,3-thiazol-4-yl)methoxy]phenyl}prapanoic acid 
{2S)-3-(4-{2-[5-ethyl-2-(4-fluoroplienyl)-1,3-oxazol-4-yl]ethoxy}plienyl)-2-({(Z)- 
1 -etfiyl-3-oxo-3-[4-(trif!uoromethyi)phenyi]-1 -propenyl}amino)propanoic acid 
(2S)-3-(4-{2-[5-ethyl-2-(4-fiuorophenyJ)-1.3-thiazcl-4-yl]ethoxy}phenyl)-2-({(Z)- 
1-et[iyi-3-oxo-3-[4-(trifluoromethyl)phenyl]-1.propenyl}amlno)propanolcacfd 
(2S)-2-({(Z^1-etliyl-3K)xo-3-[4-(trifluoromethyl)phenylh1-propenyl}amino)-3- 
{4-[2-(5-ethyl-2-phenyl-1 .3-thiazol-4-yl)ethoxy]phenyI}propanolc acid, 
and pharmaceutlcaiiy acceptable salts and solvates thereof. 

12. A compound of Claim 1 selected fifom the group consisting of 
(2S)-2-{[(Z)-1 -methyl-3-oxo-3-phenyl-1 -propenyl]amino}-3-{4-[2-(5-methyl-2- 
phenyl-1 .3-oxazoi-4-yi}ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z>1-ethyl-3-oxo-3-phenyl-1-propenyi]amino}-3-[4-(2-{5-methyI-2-[4- 
(trifluoromethyl)phenyll-l ,3-oxa2ol-4-yi}ethoxy)phenyQpropanoic acid 
(2S)-2-{[(Z)-1-methyl-3-oxo-3-(2.3.4-trif!uorophenyl)-1-propenyl]amino}-3-{4- 
I2-(5-methyl-2-phenyl-1,3-oxa2o!-4-yl)ethoxy]phenyi}propanoic acid 
(2S)-2-{[(Z)-1 -methyl-3-(4-nitrophenyl)-3-oxo-1 -propenyQamino}-3-{4-[2-(5- 
methyl-2-phenyl-1 ,3-oxazol-4-yi)ethoxy]phenyI}propanoic acid 
(2S)-2-{{(Z)-1-methyl-3-oxo-3-[4-(trifIuoromethyl)phenyO-1-propenyl}amino)-3- 
{4-[2-(5-methyl-2-phenyi-1 .3-oxa2ol-4-yl)ethoxyIpheny!}propanoic acid 
(2S)-2-{[(Z)-1-methyl-3-oxo-3-(2,4,5-trif!uoraphenyl)-1-propenyl]amino}-3-{4- 
[2-(5-methy!-2-phenyl-1 .3-oxazol-4-yl)ethoxy]phenyl}propanoic acid 
(2S)-2-{[(Z)-1-ethyl-3-oxo-3-phenyl-1-prapenyl]amino}-3-{4-[2-(5-methyl-2- 
phenyl-1 ,3-oxazol-4-yl)ethoxylphenyl}propanoic acid 
(2S)-3-(4-{2-t2-(4-fIuorophenyl)-5-methyl-1.3-thia2oI-4-yl]ethoxy}phenyl)-2- 
{[(Z)-3-oxo-3-phenyl-1-(trifluoromethyl)-1-propenyilamino}propanoic acid 
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(2S)-2-({(Z)-1-ethyl-3-:OXO-3-[4-(trifIuoromethyl)phenyl]-1-propenyl}amino)-3- 

{4-{2-[2-(4-fluorophenylj-5-methyl-1,3.thia2ol-4-yl]ethoxy}phenyl)propanoic 
add 

(2S)-2-{[(Z)-1-butyl-3-oxo-3-phenyl-1-propenyl]amino}-3-{4-[2-(5-methyl-2- 
5 pheny[-1,3-oxazol-4-yl)ethoxy]phenyl}propanoicacid 

(2S)-2-{[(2)-3-(4-chlorophenyl)-1 -methyl-3-oxo-1 -propenyl]amino}-3-{4-[2-(5- 
methyI-2-phenyl-1 .3-oxazol-4-yl)ethoxy]phenyl}propanblc add 

(2S)-3-{4-[2-(5-methyl-2-phenyl-1.3-oxazoI-4-yI)ethoxy]phenyl^2-{[(2)-3-oxo- 
3-phenyl-1 -propyl-1 i3ropenylIamlno}propanolc add 

) (2S)-3-{4-[2-(5-methyl-2-phenyl-1 .3-oxa2oI-4-yl)ethoxy]phenyl^2-{[(Z)-3-oxo- 

3-phenyl-1-(trifluoromethyl)-1-propenyl]amino}priDpanolc add 

(2S)-2K{(Z)-1-ethyl-3-oxo-3-[4-(tiifluoromethyI)phenylI-1-propenyl}amino)-3- 

(4-{242-<4-fluorophenyl)-5-methyl-1,3-oxa2ol-4-yQethoxy}phenyl)propanoic 
add 

(2S)-2-({(Z)-1 -ethyI-3-oxo-3-[4-(trifluoromethyl)phenya-1-propenyl}amino)-3- 
(4-{2-[2-(4-methoxyphenyl)-5-methyl-1 .3-oxa2ol-4-yaethoxy}phenyl)propanoic 
add 

(2S)-3-(4-{2-[2-{4-fIuorophenyl)-5-methyl-1.3-oxazol-4-ylIethoxy}phenyl)-2- 
{[(Z)-3-oxo-3-phenyl-1-{trifluoromethyl)-1-propenyl]amlno}pnDpanoic add 
(2S)-2-{[(Z)-1-methyl-^xo-3-phenyl-1-propenyOamlno}-3-{4-[(5-methyl-2- 
phenyl-1 ,3-oxazol-4-yl)methoxy]phenyl}propanoic add 

(2S)-3-{4-[2-(5-ethyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]phenyl}-2-{[(Z>1-methyl- 
3-oxo-3-phenyH -prppenyl]amino}propanoic add 
(2S)-2-{[(2)-1-methyW<)XO-3-phenyI-1-propenyl]amino}-3-{4^3-{5-m 
phenyl-1 .3-oxazol-4-yl)propoxy]phenyl}propanolc add 
(2S)-3-{4-[2-(5-e%K.2-phenyl-1,3-oxa2ol-4-yl)ethoxy]phenyl}-2-{[(2)-3-oxo-3- 
phenyl-1-{trifluoromethyl>-1-propenyl]amino}propanolo add 
(2S)-3^4-[2■<5-ethyl-2-phenyl-1,3-thlazol-4-yl)ethoxy]phenyl^2•^(Z)-3-ox^^^ 
phenyl-1-(trifluoramethyl)-1-propenyllamlno}propanolc add 
(2S)-3-(4-{2-[5-ethyl-2-(4-fIuorophenyI)-1.3-oxazol-4-yqethoxy}phenyl)-2-{[(Z)- 
3-oxo-3-phenyl-1-(trifIuoramethyl)-1-propenyr|amino}propanofcadd 
(2S)-3-(4-{3-[5-ethyl-2-(4-fIuorophenyl)-1 .3-oxazol-4-yl]propoxy}phenyl)-2- 
{KZ)-3-oxo-3-phenyI-1 -(trifluoromethyI)-1 -propenyl]amino}propanoic add 
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(2S)-3-(4K2-[6-ethyl-2-(4rfj[uorophenyI)-l,3-thiazol-4-yl]ethoxy}phenyl)-2-{[(Z)- 
3-oxo.3-phenyl-1-(trifIuoromethyl)-1 -propenyl]amino}propanoic acid 

(2S)-3-(4-{3-[5-ethyl-2-(4-fIuorophenyl)-1,3-oxazol^-yl]propoxy}phenyl)-2- 

({(2)-1-ethyl-3-oxo-3-[4-(trifIuoromethyl)phenyl]-1-propenyl}amlno)propanoic 
acid 

(2S)-2-({(Z)-1-ethyl-3-oxo-3-[4-(trifluoromethyl)phenyl]-1-pfX)penyl}amino)-3- 
{4-[3-(5-ethyl-2-piienyl-1 ,3-oxazol-4-yI)propoxyJplienyl}propanoic add 
(2S)-3-(4-{3-[5-ethyl-2-(4-fIuorophenyl)-1,3-oxazol-4-yqpropoxy}phenyl)-2- 

({(Z)-1-methyl-3-oxo-3-[4-(trifiuoromethyl)phenyll-1-propenyl}amlno)propanoic 
add 

(2S)-3-{4-[3-(5-ethyl-2-phenyl-1 .3-oxazol-4-yl)propoxy]phenyl}-2-({(Z)-1- 

methyl-3-oxo-3-[4-(trifluoromethyl)phenyl]-1-propenyl}amino)propanoic add 

(2S)-3-(4-{[5-^thyl-2-(4-fluorophenyl)-1.3K)xazol-4-yl]methoxy}phenyl)-2-{[(Z)- 

3-oxo-3-phenyl-1-(trifluoromethyl)-1-propenyl]amino}propanolcadd 

(2SW4-[(5-ethyl-2i3henyl-1,3K)xazol-4-yl)methoxy]phenylh2-({(Z)-1-methy!- 

3-oxo-3-[4-(trifluoromethyl)phenyl]-1i3ropenyl}amlno)propanolc add 

(2S)-3-(4-{[5-€thyI-2-(4-f!uorophenylH.3-oxazoI-4-yOmethoxy}phenyl)-2-({(Z)- 

lHTiethyl-3-oxo-3-[4-{trifIuoromethyl)phenyl]-1-propenyl}amino)ptiopanoic add 

(2S)-3-(4-{2-[5-ethyf-2-(4-fIuorophenyl)-1,3-thiazol-4-yl]ethoxy)phenyl)-2-({(Z)- 

1-ethyl-3K)xcH3-[4-(trifIuoromethy!)phenylI-1-propenyl}amino)prapanolcadd 

and pharmaceutically acceptable salts and solvates thereof. 

1 3. A compound of any of Claims 1-1 2 wherein said compound is a 
dual activator of hPPARy and hPPARa. 

14. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound of any of Claims 1-13. 

15. A pharmaceutical composition of Claim 14 further comprising a 
pharmaceutically acceptable diluent or carrier. 



16. A compound according to any of dalms 1-13 for use In therapy. 
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17. A method for the treatment or prevention of a hPPARa aiid/or 
hPPARy mediated disease, risl< factor, or condition, comprising administration 
of a composition of Claim 14 or Claim 15 to a patient in need of such 
prevention or treatment. 

1 8. Use of a compound of any of Claims 1-13 for the manufacture of a 
medicament for the treatment of a hPPARy and/or hPPARa mediated 
disease, risk factor, or condition. 

19. The method of Claim 17 or the use of Claim 18 wherein said 
disease, risk factor, or condition Is hyperglycemia, dyslipldemla, or type II 
diabetes mellitus Including associated diabetic dyslipldemla. 
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